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IMPORTANT INFORMATION 1

1 Important Information
11 Main hazards
111 Hazard through hot and/or aggressive gases and high pressure

The optical subassemblies are fitted directly on the gas-carrying duct. On equipment with
low hazard potential (no danger to health, ambient pressure, low temperatures), the instal-
lation or removal can be performed while the equipment is in operation providing the valid

regulations and equipment safety notices are observed and suitable protective measures
are taken.

WARNING: Danger from exhaust gas
A Hot and/or aggressive gases can escape from gas-carrying system compo-

nents (sample gas probe, gas hoses, thermo cyclone, measuring unit, ejector)

and cause serious health damage if the operator is unprotected.

> Switch the measuring system off before starting any work.

» Only perform work with adequate protection devices (protective clothes,
protective mask).

> Let gas-carrying and hot system components cool down sufficiently before
touching or use protective equipment.

» Plants with toxic gases, high temperatures or high pressure must be shut
down before the sample gas probe is removed or fitted

1.1.2 Hazard through electrical equipment

WARNING: Danger through power voltage
A Measuring system FWE200DH is an electrical equipment.
» Disconnect power supply lines before working on power connections or
parts carrying power voltage.

> Refit any contact protection removed before switching the power voltage
back on again.

113 Hazards through laser beam

WARNING: Hazards through laser beam
& FWE200DH The sender/receiver unit of the FWE200DH uses a laser with laser
class 2.
> Never look directly into the beam path
» Do not point the laser beam at persons
> Pay attention to laser beam reflections.

114 Hazard through moving parts

WARNING: Hazard through moving parts
The backpurge unit option has an electrically controlled ball valve which can
cause crushing in case of improper handling,.

» Do not insert any body parts (fingers) or objects into the openings during
actuation.

8016686/ZBV6/V2-0/2016-10 | SICK
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IMPORTANT INFORMATION

1.2

121

1.2.2

1.23

1.3

Symbols and document conventions

Warning Symbols

Symbol | Description

Hazard (general)

Hazard by voltage

A\
A\

Warning levels and signal words

Danger

Risk or hazardous situation which will result in severe personal injury or death.
Warning

Risk or hazardous situation which could result in severe personal injury or death.
Caution

Hazard or unsafe practice which could result in personal injury or property damage.
NOTICE

Hazard which could result in property damage.

Information Symbols

Symbol | Description

! Important technical information for this product

e Important information on electric or electronic functions

Intended use

Purpose of the device

The FWE200DH measuring system only serves continuous measurement of dust concen-
trations in exhaust gas and exhaust air plants.

Correct use

» Use the device only as described in these Operating Instructions. The manufacturer
bears no responsibility for any other use.

» Observe all measures necessary for conservation of value, e.g., for maintenance and
inspection and/or transport and storage.

e Do not remove, add or modify any components on or in the device unless described and
specified in the official manufacturer information. Otherwise
- the device could become dangerous
- the manufacturer’s warranty becomes void

Restrictions of use

e The FWE200DH measuring system is not approved for use in potentially explosive
atmospheres.

OPERATING INSTRUCTIONS | FWE200DH 8016686/ZBV6/V2-0/2016-10 | SICK
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IMPORTANT INFORMATION 1

1.4 Responsibility of user

14.1 General information

Desighated users

The FWE200DH measuring system may only be installed and operated by skilled techni-
cians who, based on their technical training and knowledge as well as knowledge of the rel-
evant regulations, can assess the tasks given and recognize the hazards involved.

Special local conditions

» Observe the valid legal regulations as well as the technical rules deriving from implemen-
tation of these regulations applicable for the respective equipment during work prepa-
ration and performance.

» Carry out work according to the local conditions specific for the equipment as well as
operational hazards and regulations.

Keeping documents

Keep the Operating Instructions belonging to the measuring system as well as equipment
documentation onsite for reference at all times. Pass the respective documentation on to
any new owner of the measuring system.

1.4.2 Safety information and protective measures

8016686,/ZBV6/V2-0/2016-10 | SICK
Subject to change without notice

Protection devices

NOTE:

Depending on the particular hazard potential, an adequate number of suitable
protection devices and personal safety equipment must be available and used
by the personnel.

-

Behavior during a purge air failure

The purge air supply serves to protect optical subassemblies fitted on the duct against hot
or aggressive gases. Leave the supply switched on when the equipment is at a standstill.
Optical subassemblies can be severely damaged in a short time if the purge air supply fails.

NOTE:

If no quick-release shutters are available:

The user must ensure that:

» The purge air supply runs reliably and continuously

» Failure of the purge air supply is immediately detected (e.g., by using pres-
sure monitors)

» Optical subassemblies are removed from the duct if the purge air supply
fails and the duct opening is closed off (e.g. with a flange cover)

L)

Preventive measures for operating safety

NOTE:

The user must ensure that:

» Neither failures nor erroneous measurements can lead to operational states
that can cause damage or become dangerous

» The specified maintenance and inspection tasks are carried out regularly by
qualified, experienced personnel.

-

OPERATING INSTRUCTIONS | FWE200DH 9
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10

Recognizing malfunctions

Every deviation from normal operation is to be regarded as a serious indication of a func-
tional impairment. These are, amongst others:

Warning indications

Significant drifts in measured results
Increased power consumption

Higher temperatures of system components
Monitoring devices triggering

Smells or smoke emission

Heavy contamination.

Avoiding damage

NOTE:

In order to avoid malfunctions that can cause direct or indirect personal injury

or property damage, the operator must ensure:

» The responsible maintenance personnel are present at any time and as fast
as possible

» The maintenance personnel are adequately qualified to react correctly to
malfunctions of the measuring system and any resulting operational inter-
ruptions (e.g., when used for measurement and control purposes)

» The malfunctioning equipment is switched off immediately in case of doubt
and that switching off does not cause collateral malfunctions.

© -

Electric connection

It must be possible to switch off the device using a power isolating switch/circuit breaker
according to EN 61010-1.

OPERATING INSTRUCTIONS | FWE200DH 8016686,/ZBV6/V2-0/2016-10 | SICK
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PRODUCT DESCRIPTION 2

2 Product Description

2.1 System features and application areas

The measuring system FWE200DH serves for continuously measuring dust concentrations
up to 200 mg/m? (typical range of application) in wet gases (temperatures below the dew
point) with a resolution of up to approx. 0.1 mg/m?3. It can be used in a wide range of appli-
cations and features low installation effort and simple handling.

211 System features and advantages

e Extraction of a partial gas flow from the gas duct
e Drying and overheating the wet partial gas flow with adjustable electrical heating for con-

stant sample gas temperature to rule out measurement errors caused by droplets exist-
ing before

Gas extraction and return with one sample gas probe which means only one mounting
flange is required

Dust content determination using scattered light measurement for low to medium dust
concentrations

Compact measuring system design means simple assembly and installation

Operating values and system status displayed on an LC-Display

Flow monitoring with integrated differential pressure measurement

Simple configuration and operation using user-friendly software

Self-control via automatic function control (see “Automatic function check”, page 15) of
the scattered light sensor and numerous control functions such as overvoltages, low
voltages, high and low temperatures, pressure, flow monitoring, filter monitor for
recognizing high filter contamination

212 Application areas

8016686,/ZBV6/V2-0/2016-10 | SICK
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Measuring dust emissions in power stations downstream from flue gas desulfurization
plants

Measuring dust in wet purifiers and waste incineration plants

Measuring dust content in wet exhaust air from technological processes

OPERATING INSTRUCTIONS | FWE200DH 11
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2.2

221

12

FWE200DH operating principle

Functional principle

The FWE200DH functions as a bypass system. A partial gas flow is suctioned from the gas
duct via a sample gas probe, overheated in a thermo cyclone so that water drops and
aerosols vaporize and then fed into a measuring cell. A laser beam passes through the
sample gas in the measuring cell and the light scattered by the particles in the gas flow is
measured by the receiver. The measured scattered light intensity serves as basis for deter-
mining the dust concentration. The sample gas is then fed back to the sample gas probe
again to be returned to the duct.

The gas flow through the measuring system is fed by an ejector. The ejector is driven by a
blower.

A small part of the partial flow is led from the blower to the measuring cell as purge air flow
to ensure that the optical windows in the measuring cell are kept clean and to prevent
sample gas condensing in the measuring cell.

OPERATING INSTRUCTIONS | FWE200DH 8016686/ZBV6/V2-0/2016-10 | SICK
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PRODUCT DESCRIPTION 2

Fig. 1: FWE200DH basic layout

Measuring and control unit

Sample gas probe Blower unit
1  Baseplate S SOPAS ET operating software
2 Heatingband 1 P Powersupply 115/230VAC
3 Heatingband 2 A Outputsignal 0...20 mA
4 Thermo cyclone D  Statussignals
5  Control unit
6  Measuring sensor with measuring cell
7  Ejector
8  Extraction line
9  Returnline
8016686/ZBV6/V2-0/2016-10 | SICK OPERATING INSTRUCTIONS | FWE200DH 13
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Isokinetic behavior

The measuring behavior of the FWE200DH is mainly independent of gas velocity changes in
the duct. Therefore an isokinetic extraction (extraction velocity = gas velocity) is not
required.

In standard state, the measuring system FWE200DH works with a stable volume flow
between approx. 8....14m3/h. A volume flow between approx. 12...13m3/h is recom-
mended as design state. Set this design state by adjusting the speed of the blower during
start up.

It is recommended to select the extraction nozzle of the sample gas probe depending on
the average gas velocity according to the following Table.

Possible errors due to a non-isokinetic extraction are secondary and will be compensated
by calibration of the measuring system (see “Scattered light measuring principle”,
page 14).

In addition, the blower speed (see “Blower unit”, page 27) is set during startup so that the
flow rate is within the ideal range. This ensures reliable operation even with changing gas
velocities.

The following effects can occur when the flow rate is not adapted to the equipment
conditions:

e Flow rate too low
— particles can be deposited in the gas-carrying parts.

e Flow rate too high, gas/ambient temperature very low, gas wetness very high
— the set sample gas temperature is not reached — aerosols/water droplets do not
vaporize completely (heating output of thermo cyclone is limited).

Sample gas probe extraction
aperture Gas velocity in the duct in m/s
Nominal diameter
DN23 0..8
DN18 6..15
DN14 12..25
o If Vgesign state 1S NOt known when ordered (e.g. no information in Technical Questionnaire),

+1 the sample gas probe is delivered with the standard value DN 18.

Scattered light measuring principle

The FWE200DH works according to the scattered light measurement principle (forward
dispersion). The high sensitivity of this principle makes it particularly suitable for measuring
low particle concentrations.

A laser diode beams the dust particles in the sample gas flow with modulated light in the
visual range (wavelength approx. 650 nm). The light scattered by the particles is recorded
by a highly sensitive measurement receiver, amplified electrically and processed by a
microprocessor in the measuring sensor (“DHSP200”) electronics. The measuring volume
in the gas duct is defined through the intersection of the sender beam sent and the receive
aperture.

Continuous monitoring of the sender output registers the smallest changes in brightness of
the light beam sent which then serves to determine the measurement signal.

OPERATING INSTRUCTIONS | FWE200DH 8016686/ZBV6/V2-0/2016-10 | SICK
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PRODUCT DESCRIPTION 2

Fig. 2: Measuring principle

e
4 '_ v/

;\ Measuring volume

Determining the dust concentration

Measured scattered light intensity (SI) is proportional to dust concentration c. Scattered
light intensity not only depends on the number and size of particles but also on the optical
characteristics of the particles and therefore the measuring system must be calibrated
using a gravimetric comparison measurement for exact dust concentration measurement.
The calibration coefficients determined can be entered directly in the measuring system
(available calibration functions see “Extended calibration function”, page 26, standard fac-
tory settings see “Factory settings”, page 53, input see “Calibration for dust concentration
measurement”, page 63).

224 Response time

The damping time is the time until 90% of the peak is reached after a step change in the
measurement signal. It can be set anywhere between 1 and 600 s. As the response time
increases, transient measured value fluctuations and interruptions are damped stronger
and stronger which “smoothes out” the output signal.

Fig. 3: Response time

Meas. value
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Process change

92 +

90

88 T Response time
86 +

84
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225 Automatic function check

A function check can be started at fixed intervals as from a definable starting timepoint for
an automatic function control of the measuring system. The setting is made using

SOPAS ET (see “Setting the function check”, page 57). Any unallowed deviations from
normal behavior that may occur are signaled as errors. A function check triggered manually
can help localize possible error causes should a device malfunction occur.

"'i" Further information — Service Manual
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The function check comprises:

e Approx. 30 s measurement of zero value, control value and contamination of optical

interfaces

e Every 90 s (standard value), output of values determined (duration parameter can be
modified see “Setting the function check”, page 57).

Fig. 4: Function check output on a plotter
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The analog output must be activated to output control values on the analog output
(see “Setting the function check”, page 57).

The value measured last is output on the analog output during control value determi-
nation.

If the control values are not output on the analog output, the current measured value
is output when control value determination has completed.

Relay 3 is switched on during a function check (see “Connecting cables for digital,
analog and status signals”, page 39). The single phases of the function check can be
output separately via further digital outputs (see “Extended calibration function”,
page 26).

A function check is not started automatically when the measuring system is in “Main-
tenance” mode.

“Function control” is displayed on the LC-Display of the control unit during the func-
tion check.

If the start timepoint or cycle interval are changed, a function check timed between
parameter setting and new start timepoint is still carried out.

Changes to the interval time are first effective after the next start timepoint.

Zero value measurement

The sender diode is switched off for zero point control so that no signal is received. This
means possible drifts or zero point deviations are detected reliably in the overall system
(e.g., due to an electronic defect). An error signal is generated when the “zero value” is out-
side the specified range.
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Control value measurement (span test)

Sender beam intensity changes between 70 and 100% during control value determination.
The light intensity received is compared against the standard value (70%). The measuring
system generates an error signal for deviations greater than +2%. The error message is
cleared again when the next function check runs successfully. The control value is deter-
mined with high precision through statistical evaluation of a high number of intensity
changes.

Contamination measurement

For contamination measurement, the receiver optics is moved through the laser beam
while the transmission is measured. Here the whole transfer path from the light source via
the receiver optics to the optical sensor is measured and compared to the internally saved
value for “clean optics”. Every deviation from the output value determined at the factory is
compensated.

The measured value determined and the value defined as factory setting are used to cal-
culate a control factor. This fully compensates any contamination that occurs.

A value between live zero and 20 mA is output on the analog output for contamination val-
ues < 40%.

For values > 30% a warning message is output, for values as from 40% “malfunction” is
output (for the fault current set on the analog output for this case; see “Factory settings”,
page 53, see “Setting the analog output parameters”, page 58).

Fig. 5: Contamination and control value measurement

1 2 3 4

—

Laser beam
Receiver optics in measuring position

Receiver optics in reference position —
Light conducting cable ®

A W N -

To receiver electronics |

OPERATING INSTRUCTIONS | FWE200DH 17



2 PRODUCT DESCRIPTION

23 Device components

2.3.1 Sample gas probe

The sample gas probe serves to extract and return the partial gas flow, It is fixed on a flange
with tube (see “Flange with tube”, page 18) to be fitted onsite on the gas duct.

The probes are available as standard in two nominal lengths (NL) and materials PVDF (for

gas temperatures < 120 °C) and Hastelloy.

Exchangeable extraction nozzles with nominal diameters DN14, DN18 and DN23 are deliv-

ered for flow adjustment (see “Isokinetic behavior”, page 14).

Fig. 6: Sample gas probe

2.3.2 Flange with tube

Fig. 7: Flange with tube

Pl

5 Flange DIN 2631 ND6, NW 125

NL= 600 mm

R0 139.7x4

:f

(152)

200

1
2
3
4
5
6

Duct wall

Flange with tube
Sample gas probe
Extraction pipe
Extraction nozzle
Return pipe

Material St 37 or
1.4571

If required, the flange with tube can also be supplied with other dimensions and materials.

18 OPERATING INSTRUCTIONS | FWE200DH
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2.3.3 Extraction and return hoses

Sample gas probe and control unit are connected with flexible hoses with NW32 for gas
extraction and NW 50 for gas return.

Standard length is approx. 1.2 m.

In most cases, an active heating (option) is not required (available as an option). It is
recommended to use an extraction hose with insulation for use outside with very low
ambient temperatures and longer hoses.

Such an insulation (silicone foam hose) can be retrofitted onsite.

Recommendation:

Ambient temperature

Extraction hose

<-20°C

with active heating

-20..+20°C

with insulation

Longer hoses have a higher maintenance effort (removing deposits/cakings) and a higher
cooling-off of suctioned partial gas flow as well as pressure loss and thus are only allowed
to be used in exceptions and after checking the operating conditions.

234 Measuring and control unit

8016686,/ZBV6/V2-0/2016-10 | SICK
Subject to change without notice

The measuring and control unit comprises the following components fitted on a base

plate (7):

e Thermo cyclone (1) for overheating the sample gas with temperature sensor (2) to regu-
late the sample gas temperature,
e Measuring sensor (3) with sender and receiver electronics, and measuring cell to trans-
port the partial gas flow through the optical measuring volume of the sender beam
e Ejector (4) for transporting the suctioned partial gas flow,

e Control unit (5).

OPERATING INSTRUCTIONS | FWE200DH
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Fig. 8: Measuring and control unit (without weatherproof cover, with backpurge option and cover at

the bottom)

6  Adapter for extraction hose (standard)/ to connect the back-
purge unit option

8  Hinge for weatherproof cover
9  Backpurge unit option

10 Pressure gauge - Compressed air display (only for option
“Backpurge unit”)

11
12
13
14

Extraction hose

Hose from the ejector to the blower

Work surface.Cover at the bottom (option).
Return hose connection

The sample gas flow is monitored with a differential pressure sensor between thermo
cyclone output and measuring cell input.

The application-dependent plant and device parameters can be set via the operating pro-
gram SOPAS ET (see “Setting standard parameters”, page 53). Depending on the function,
three individual software modules are used (“FWE200DH” for system functions,

“DH SP200” for measuring functions and “MCU” for input and output functions). The
parameters are stored reliably even in the case of a power failure.

When in operation, the measuring and control unit is covered by a two-piece hood that
serves as weather protection at the same time for outdoor installations. Both parts (2) are
hung on hinges (1) on the base plate, can be swiveled away sideways and locked together

with lock (3).

20 OPERATING INSTRUCTIONS | FWE200DH
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Weatherproof cover for FWE200DH

When in operation, the measuring and control unit is covered by a two-piece hood that also
serves as weather protection for outdoor installations.

The cover can be omitted for use in rooms.

Fig. 9: Weatherproof cover for FWE200DH

1 2 3 2 1

Type code
The respective version of the measuring and control unit is marked by a type code:
. Type code
Parameter Version
FWE200DH- | X X X
Backpurge unit Without N
option With B
Heated extraction Without N
hose option With H
Modbus TCP J
Optional Interface Ethernet type E
module 1
Profibus DP P
OPERATING INSTRUCTIONS | FWE200DH 21
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2341

2342

22

Thermo cyclone

The thermo cyclone comprises a housing with insulation, a swirl chamber with inlet and out-
let connections and 2 heating bands to overheat the partial gas flow. The inlet connection
is fitted tangentially, creating a swirl flow in the swirl chamber. A PTFE nozzle in the inlet
connection accelerates the flow. The swirl chamber can be accessed easily for inspection
and possible cleaning after opening a cover.

Temperature sensors attached to the heating bands measure the temperatures which are
monitored by the microprocessor control in the control unit.

Additional built-in temperature fuses switch the heating bands off at temperatures above
approx. 425 °C. This effectively prevents damage to the thermo cyclone through overheat-
ing even during a possible electronics failure.

A temperature sensor is fitted on the thermo cyclone outlet and serves as encoder for regu-
lating the sample gas temperature.

Measuring sensor

The measuring sensor consists of two modules fitted in one stainless steel housing;:

e Electronics unit (1) with the optical and electronic subassemblies to send and receive
laser beam (2) as well as signal processing and evaluation.

e Measuring cell (3) with receiver optics (4), light trap (5) and nozzle to transport the sam-
ple gas flow.

The electronics unit is connected to the control unit via connection cable for signal trans-
mission and power supply (24 V DC).

Fig. 10: Measuring sensor open
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Fig. 11: Sample gas and purge air feed

From thermo cyclone (- page 20, Fig. 8)

To mixing tube in ejector (= page 20, Fig. 8)

Sample gas (1) from the thermo cyclone flows down through measuring tube (2) vertically
through laser beam (3). The active measuring volume is within the measuring tube so that
all particles of the dry sample gas flowing through are captured by the laser beam. The
scattered light signal measured by the receiver therefore represents the dust content in the
partial gas flow.

Clean air is blown into measuring cell (3) through small opening (4) in the measuring tube
and then transported further via measuring openings (6) with the sample gas. The purge
air amount is very low in relation to the sample gas flow so that no mixing with the measur-
ing volume occurs and the purge air has no effect on measuring behavior.

Condensate that may occur due to condensation effects can flow out through 2 openings
(7) in the nozzle in the sample gas flow (is drawn away by the partial vacuum).
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2343

24

B W N -

Control unit

Display module

Fuses
Fl circuit breaker
Main switch

OPERATING INSTRUCTIONS | FWE200DH

The control unit has the following functions:

Starting and stopping the FWE200DH

Temperature control and monitoring for thermo cyclone heating

Sample gas flow control

Monitoring and controlling gas feed (switching blower unit on/off)

Recording and evaluating status signals

Controlling data traffic and processing data of the measuring sensor connected via the
RS485 interface and system control

e Signal output via analog output (measured value) and relay outputs (device status)

Signal input via analog and digital inputs

Power supply for the connected measuring sensor via 24 V switch-mode power supply
with wide range input

Communication with higher level control systems via optional modules

Apart from the control electronics, the control unit also contains the connection elements
for thermo cyclone, measuring sensor and blower unit, as well as for analog and status sig-
nals.

Measured values and status messages are output on an LC-Display. It also allows configur-
ing basic functions.

The control unit is fitted in a steel sheet enclosure.

Fig. 12: Control unit

EEERRIAY
LAl LT ELE LY

5  Processor boards for system control (“FWE200DH”) and data recording/
processing and signal input/output (“MCU”)

Terminal block for power supply
7 Interface Module
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Standard interfaces

e Analog outputs
3 outputs 0/2/4...22 mA (electrically isolated, active, min. 12-bit resolution) for output of
scattered light intensity (corresponds to dust concentration not calibrated), dust concen-
tration calibrated and dust concentration scaled

e Analog inputs
6 inputs 0...20 mA (without electric isolation, min. 12-bit resolution) for connecting exter-
nal sensors for measuring gas temperature, pressure and humidity and O, content for
calculating scaled dust concentration values

e Relay outputs
9 changeover contacts 48 V, 1 A to output status signals operation/malfunction, mainte-
nance, function check, maintenance request, limit value

e Digital inputs
8 inputs to connect potential-free contacts for starting the function check, setting main-
tenance mode, purge air monitoring, triggering backpurging (when installed see “Back-
purge unit”, page 27) and activating the second calibration function (option, see
“Remote unit”, page 28)

e Communication
- USB 1.1 and RS232 (on terminals) for measured value inquiries, setting parameters

and software updates.

- Interface module Modbus TCP for communication with higher-level control system

LC-Display
Functions

e Display measured values and status information

Type Display
Power (green) Power supply OK
LED Failure (red) Function fault

Maintenance

Maintenance request
request (yellow)

2 measured values as bars (e.g., dust concentration or

. Graphic display scattered light intensity and sample gas temperature or
LC-Display (main screen) differential pressure), selection as shown on “Using
SOPAS ET to modify display settings”, page 84
Text display 8 diagnosis values (see “LC-Display menu structure”,
page 81)
Fig 13 LC-Display with graphic (left) and text display (center and right) (example)
(]

3) FWE200DH
Tgas2 159°C (o]
pgas 2.78 mbar
T heater1 205°C o
T heater2 201°C
T heaterd

v
)
)
Of
O
H
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26

e Control buttons for basic configuration

Button Function
Meas ° nggle between text and.graphic display

e Display the contrast setting (after 2.5 s)
Arrows Select next/previous measured value page
Diag Display alarm or error messages
Menu Display main menu and selection of submenus

After the measuring system has been switched on, the start phase of the FWE200DH is
shown on the LC-Display during the warming up time (see “Starting the FWE200DH”,
page 48).

Extended calibration function

The following regression functions to calibrate dust concentration measurement are imple-
mented in the FWE200DH as standard (see “Scattered light measuring principle”, page 14,
see “Calibration for dust concentration measurement”, page 63):

e Polynomial: c=cc2°®SI2+ccl®SI+ccO
e Exponential: c=cc2®elccleSh+ ccO

e Logarithmic: c=cc2®Ln(ccl®SI) +ccO
e Power: ¢ = cc2 ® Slcel +¢ccO

Two of them can be used individually (selection and configuration, see “Calibration for dust
concentration measurement”, page 63).

Digital input DI5 can be used to toggle between the two calibration functions selected.
Apart from that, single values can be output during the function check (see “Automatic
function check”, page 15).

Digital input Function

DI5 Toggle between calibration function 1 and calibration function 2

DI6 Output the last contamination value determined on the analog output
DI7 Output the last control value determined on the analog output

DI8 Output the last zero value determined on the analog output

Relay output Function

6 Status signal for output of last contamination value

7 Status signal for output of last control value

8 Status signal for output of last zero value

9 Not used

Optional Interface module

The standard built-in Modbus TCP module can be swapped for an Interface module for Pro-
fibus DP VO or Ethernet (type 1) (see “Device check accessories”, page 111).

The module is installed on a top hat rail and connected to the “MCU” processor board with
a corresponding cable.

+ ° Profibus DP-VO to transfer via RS485 according to DIN 19245 Part 3 as well as IEC
1 61158
OPERATING INSTRUCTIONS | FWE200DH 8016686/ZBV6/V2-0/2016-10 | SICK
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2.3.6

23.6.1

Blower unit

Options

The blower unit serves to feed the sample gas into the measuring and control unit via the
ejector. Air connection to the ejector is made via a flexible NW 25 hose. At the same time, a
partial flow is delivered from the ejector to the measuring cell to keep the optical
components clean.

The blower control with frequency converter controls the engine speed and thus the blower
capacity for an optimal sample gas flow in the specified nominal range.

Fig. 14: Blower unit

1 To ejector

Blower
Hose NW 25
Base plate

B W N -

Airfilter with integrated preliminary
filter

5  Blowercontrol

A weatherproof cover is available for use outdoors (see “Weatherproof cover for blower
unit”, page 111).

Backpurge unit

8016686,/ZBV6/V2-0/2016-10 | SICK
Subject to change without notice

Subassembly (see “Measuring and control unit (without weatherproof cover, with back-
purge option and cover at the bottom)”, page 20) for backpurge of sampling line (hose and
sample gas probe), consisting of:

e Solenoid valve to connect instrument air
e Ball valve in the sampling line to close off the thermo cyclone during the purge process.

Backpurging is started automatically during the function check. In addition, a purge pro-
cess can be triggered manually by closing digital input DI4 with an external switch.

The measuring system is in “Maintenance” mode during the purge process. The purge pro-
cess is displayed on the LC-Display.

This option is released with a codeword when retrofitted later (included in scope of delivery).

+ ° On request, the backpurge option can also be delivered for connecting water as purge
1 medium.
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23.6.2

2.3.6.3

28

Heated extraction hose

Remote unit

In special applications (e.g. very low gas temperature and high gas humidity, very low ambi-
ent temperatures, limitation of heating temperatures), it might be necessary to additionally
heat the sampling line, see “Extraction and return hoses”, page 19). The standard extrac-
tion hose used can be replaced with a ready-made hose with heating. The measuring and
control unit must then be specially adapted (type code see “Measuring and control unit”,
page 19).

The silicone foam hose for insulation can also be fitted over the present sampling line after-
wards.

An additional temperature sensor monitors the gas temperature at the thermo cyclone inlet
with this option (Pos. 3, see “Measuring and control unit (without weatherproof cover, with
backpurge option and cover at the bottom)”, page 20).

Module with LC-Display to display measured values and status, data inquiry and configura-
tion. A cable to be installed onsite then serves to connect to the system technology
(RS485) in the control unit.

Following wire cross-sections are required depending on the distance to the measuring and
control unit:

Max. cable length in m Wire cross-section in mm?
120 0.14

250 0.25

500 0.5

1000 1.0

The remote unit with integrated power supply unit for separate power supply can be deliv-
ered as an option (recommended for larger distances to the measuring and control unit).

Fig. 15: Remote unit
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2.3.6.4 Cover at the bottom

This subassembly serves as additional protection of the measuring system at low ambient
temperatures. It is installed on the base plate of the measuring and control unit and closes
the weatherproof cover at the bottom.

Fig. 16: Cover at the bottom

-— W Lt

2.3.6.5 Test equipment for linearity test

A linearity test can serve to check the correct measurement function (see Service Manual).
In this case, filter glasses with defined transmission values are positioned in the beam path
and the values compared against those measured by the measuring system. Compliance
within the allowed tolerance means the measuring system is working correctly. The filter
glasses with holder required for the check are deliverable including a carrying case.
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30

SOPAS ET (PC program)

SOPAS ET is a SICK software for easy operation and configuration of the FWE200DH.

SOPAS ET runs on a Laptop/PC, which is connected to the FWE200DH via an USB line or
Ethernet interface (option).

The menu structure simplifies changing settings. Further functions are also available (e.g.,
data storage, graphic displays).

SOPAS ET is delivered on the product CD. Alternatively,you can download SOPAS ET free of
charge from the SICK homepage (menu: “DOWNLOADS”).
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3 Assembly and Installation
31 Project planning
The following Table provides an overview of the project planning work necessary as prereg-
uisite for trouble-free assembly and subsequent device functionality. You can use this Table
as a Checklist and check off the completed steps.
Task Requirements Work step
Determinethe |Inletand outlet paths For round and square ducts: - Follow specifications for new equipment |:|
measuringand | according to DIN EN dp, = duct diameter - Select best possible location for existing equip-

installation loca-
tions for the

13284-1 (inlet at least 5x
hydraulic diameter dp,_out-

For rectangular ducts:
dy, = 4x cross-section divided by circum-

ment;
- Fortoo short inlet/outlet paths:
let path

Inlet path > outy

device compo- | let at least 3x dy; distance ference
nents to stack opening at least 5x
dn
= Uniform flow distribution Whenever possible, no deflections, If conditions cannot be ensured, define D
- Representative dust distribu- | cross-section variations, feed and drain | flow profile according to DIN EN 13284-1
tion lines, flaps or fittings in the area of the | and select best possible location
inlet and outlet paths
Sample gas probe installa- | Installation angle to horizontal 15°; ver-| Select best possible location |:|
tion position tical fitting is also possible for horizontal
or slanted ducts
Accessibility, accident pre- | The device components must be easily | Provide platforms or pedestals as required D
vention and safely accessible
Installation free of vibra- | Acceleration<1g Avoid/reduce vibrations through adequate |:|
tions measures
Ambient conditions Limitvalues according to Technical Data | If necessary, enclose device components |:|
(see “Technical Data”, page 104)
Intake air for blower unit Whenever possible, low amount of dust, | Select best possible location for air intake Er
no oil, moisture or corrosive gases Determine required purge air hose length
Select device Internal duct diameter, Nominal length and material of sample |Select suitable components as described
components insulation, wall thickness | gas probe in see “Technical Data”, page 104 |:|
Gas temperature
Supply voltage, internal Type of measuring and control unit and
duct pressure blower unit
Plan calibration |Access Easy and safe Provide platforms or pedestals as required

openings

Distances to measuring
level

No mutual interference of calibration
probe and FWE200DH

Plan sufficient distance between measur-
ing and calibration level (approx. 500 mm)

Plan the voltage
supply

Operating voltage, power
requirements

According to Technical Data (see “Tech-
nical Data”, page 104)

Plan adequate cable cross-sections and
fuses

L] OO

o -

NOTE:
» Consider the weights of these components when planning brackets and strength of

fitting locations for measuring and control unit and blower unit.
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3.2

3.21

32

Assembly

Carry out all assembly work onsite. This includes:

> Fitting the flange with tube
» Installing the measuring and control unit
» Installing the blower unit

WARNING:

A > Observe the relevant safety regulations as well as the safety notices in Sec-
tion 1 during all assembly work.

» Only carry out assembly work on equipment with hazard potential (hot or
aggressive gases, higher internal duct pressure) when the equipment is at a
standstill.

> Take suitable protection measures against possible local hazards or hazards
arising from the equipment.

Auxiliary material

e Silicone grease (for O-rings for e.g. inlet nozzle, mixing tube ejector and Teflon parts in
the measuring cell and intermediate nozzle above)

Fitting the flange with tube

The flange must be fitted so that any condensate occurring can flow back into the duct (see
“Fitting the flange with tube”, page 32). Ensure the sample gas probe is aligned as shown
in see “Sample gas probe alignment”, page 33.

vertical fitting is also possible for horizontal or slanted ducts.

Fig. 17: Fitting the flange with tube

Duct wall Fitting from above
Flange with tube
i
ﬁ Flange with tube dimensions see “Fla née with tube”,
page 18
° If none of the flanges with tube in the scope of delivery (see “Flange with tube”,

1 page 107) should or could be used (e.g., on GRP ducts), these must be provided onsite
under consideration of the probe dimensions (see “Sample gas probe”, page 107 and
see “Flange with tube”, page 107).
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Fig. 18: Sample gas probe alignment

Horizontal duct Vertical duct

=2

|

Flow direction

Flow direction

Flow direction

Work to be performed

» Measure the fitting location and mark the installation location.

» Remove insulation (when fitted)

» Cut a suitable opening in the duct wall depending on the installation position; bore large
enough holes in brick or concrete stacks (pipe diameter flange tube, see “Flange with
tube”, page 18).

] NOTE:
L > Do not let separated pieces fall into the duct.

» Insert the flange with tube in the opening and weld it (steel ducts).

-~ ° e For brick or concrete ducts, weld the flange with pipe onto the anchor plate when
1 necessary and fasten it on the duct.
e Use junction plates as well on ducts with thin walls.

» Close off the flange opening after fitting to prevent gas escaping.

3.2.2 Installing the measuring and control unit
Consider the following points when selecting the installation location:

e Measuring and control unit (1) must be fitted on a level, vertical base at an easily acces-
sible, protected location with dimensions according to Fig. “Assembly dimensions”.

e Maintain the distances to sample gas probe (2).

e The fitting location must be vibration free.

e Ambient temperatures must be within the permissible range (see “Technical Data”,
page 104), take possible radiant heat into consideration.

e Suitable hoisting gear and sufficient clearance are required for transporting and fitting
the measuring and control unit (weight see “Technical Data”, page 104).
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Fig. 19: Assembly dimensions

1 - 813 - 150...

63 650 70 200 286

650

' Recommended =
<250 100 position R
2 2 . _
fre) Distance as large as required
Y for probe installation
il ’ Ty
- R
/
Duct wall
3 3 = flange with tube
1
365
L
\ 7 Weatherproof cover open
o \
o
~ .
learance for Service . .
|
Min. 1385 (Dimensions in mm)
Work to be performed
» Prepare and fit fastening points according to see “Assembly dimensions”, page 34.
» Fit the measuring and control unit.
+ ° The measuring and control unit can also be fitted on an optionally deliverable frame
1 (see “Frame”, page 110)
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3.23 Installing the blower unit
Consider the following points when selecting the installation location:

e A level, vertical base at an easily accessible, protected location with clean air when pos-
sible is required.

e The distance to the measuring and control unit must not exceed 10 m.

e The intake temperature must be within the permitted range (see “Technical Data”,
page 104). In unfavorable conditions, lay an air intake hose or pipe to a location with
better conditions.

e Provide sufficient clearance to exchange the filter element and to attach and remove the
weatherproof cover when installing outdoors (see “Blower unit layout and assembly
dimensions (dimensions in mm)”, page 35).

e Suitable hoisting gear and sufficient clearance are required for transporting and fitting
the blower unit (weight see “Technical Data”, page 104).

Fig. 20: Blower unit layout and assembly dimensions (dimensions in mm)

Duct

g |~ Clearance to fit weatherproof cover
AN

(550) >160
o

Clearance to exchange filter element

Steel pipe 50x5

'— Alternative: Mounting
DIN 2391 Q\ 7" i bracket
M8 3

Assembly work

(Dimensions in mm)

» Prepare holder (see “Blower unit layout and assembly dimensions (dimensions in mm)”,
page 35).

» Fasten the blower unit with 4 M8 screws.

» Check the filter element is in the filter housing; fit when necessary.

+ ° The blower unit can also be fitted on an optionally deliverable frame (see “Frame”,
1 page 110)

8016686,/ZBV6/V2-0/2016-10 | SICK OPERATING INSTRUCTIONS | FWE200DH 35
Subject to change without notice



3 ASSEMBLY AND INSTALLATION

Weatherproof cover for blower unit

The weatherproof cover (see “Weatherproof cover for blower unit”, page 111) comprises a
cover and locking set.

Installation:

» Fit the locking pins from the locking set on the base plate.
» Put the weatherproof cover on from above.
» Insert the holding catches into the counterpieces from the side, twist and lock in.

3.24 Installing the remote unit option

Install the remote unit in an easily accessible, protected location (see “Remote unit assem-
bly dimensions”, page 36). Observe the following points during installation:

e Maintain the ambient temperature according to the Technical Data; take possible radi-
ant heat into consideration (shield when necessary).

e Protect against direct sunlight.

e Whenever possible, choose an installation location with minimum vibrations; dampen
any vibrations when necessary.

e Leave enough clearance for cables and opening the door.

Assembly dimensions

Fig. 21: Remote unit assembly dimensions

210 M8

A

320
340

L

fy

160 125

i [
- L

Y

>250

Clearance for cables > 350

Y

y Clearance to open door

(Dimensions in mm)

The MCU remote unit can be fitted up to 2000 m away from the measuring and control
unit. We therefore recommend fitting the remote unit in a control room (measuring station
or similar) to ensure free access. This considerably simplifies communication with the mea-
suring system in order to set parameters or to locate malfunction or error causes.

It is advantageous to provide weather protection (tin roof or similar), to be made onsite, for
use outdoors.
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ASSEMBLY AND INSTALLATION 3

WARNING:

> Observe the relevant safety regulations as well as the safety notices in Sec-
tion 1 during all installation work.

» Take suitable protection measures against possible local hazards or hazards
arising from the equipment.

NOTE:

» During installation, it must be possible to switch the power supply to the
FWE200DH off using a power isolating switch/circuit breaker in accordance
with EN61010-1.

» After completion of the work or for test purposes, the power supply may only
be activated again by the personnel who carried out the work and complying
with the valid safety regulations.

3.3 Installation
!
331 General information

Prerequisites

The assembly work described in ,Assembly“ must have been carried out before starting
installation.

For the power supply to the FWE200DH, a one-phase main supply voltage

- 230V AC 50/60 Hz with fuse min. 10 A or
- 115V AC 50/60 Hz with fuse min. 15 A

must be available.

Installation work

Carry out all installation work onsite unless otherwise explicitly agreed with SICK or autho-
rized representatives. This work involves:

e Laying power supply and signal cables.

e [nstalling switches and mains fuses.

e Connecting the blower unit to the corresponding terminals in the control unit of the mea-
suring and control unit.

e Connecting the cables for analog and status signals as well as digital inputs to the termi-
nals of the I/0 board in the control unit.

e Connecting the measuring and control unit to the main supply voltage.

L)

NOTE:

» Only use cables specified for temperatures up to 75°C (EN 61010-1:2011 5.1.8
Connection Boxes of Field Devices).

» The control unit can reach a temperature > 60°C due to self-heating at maximum
ambient temperature.

» Plan adequate line cross-sections (see “Technical Data”, page 104).

» Before connecting the components, check that the present power voltage/frequency
matches the delivered version of measuring unit, control unit and blower unit.
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Subject to change without notice

OPERATING INSTRUCTIONS | FWE200DH 37



3 ASSEMBLY AND INSTALLATION

3.3.2 Connecting the control unit

» Check whether toggles (1) for heater voltage are set to the supply voltage present at the
installation location; if not, switch accordingly.

Fig. 22: Switch for supply voltage in the measuring and control unit

SICK

FWE200DH

(C)

1
11
10
2
3
4
5
9
V
8 7 6
1 Connection for Display module 6 System control processor board (FWE200DH)
2 Processor board for data recording/processing and signal 7 Connections for signal inputs and outputs
input/output (MCU) 8 Connections for blower control cable
3 usB plug connector . 9 Connections for backpurge option
4 Connect!ons for measuring sensor (DHSP200) 10 Connection for external temperature sensors
5 Connections for system control processor board 11 Connection for remote unit
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ASSEMBLY AND INSTALLATION 3

3321 Connecting cables for digital, analog and status signals

» Connect outputs for digital, analog and status signals using suitable cables (e.g., LiYCY
4x2x0.5 mm?) according to Fig. “Connections for processor boards” and the following
Table.

Fig. 24: Connections for processor boards

1 2 3 4 5

0101010 1010

wlo)o) w100 o100 o)elele W6 wlele)wln

010)0) 010000\ [Wlo|[olnle 0o olen elo

10
(D DDDDIRD DD DDID DD DD
[ . ] : - - . ] | |
D D DD D ORD D DD D DND DDND D PSS
1 15 14 13 12 11 1
1 Connection for cable shielding 9 Connections for system control processor board
2 Supply voltage 24V DC (FWE200DH) (connected at the factory)
3 RS232 10 Connections for analog inputs Al3 to Al6
4 Connection for analog output AO1 11 Connections for relays 6 to 9 (with the extended
5 Connections for analog inputs Al1 and AI2 g%“gr%tg)" function option installed) - p. 28,
6 Z;(:jcse%sn(;rl ?:Sﬂf/%’l;t‘:ﬂa(,[ﬁgﬁ’)d'"g/ processing 12 Connections for digital inputs D15 to D18 (with
the extended calibration function option installed)
7 System control processor board (FWE200DH) > p.28,§2.3.6.3)
8 Connections for measuring sensor (DHSP200) 13 Connections for analog outputs AO2 and AO3
(connected at the factory) )
14 Connections forrelays 1to 5
15 Connections for digital inputs DI1 to DI4
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3 ASSEMBLY AND INSTALLATION

Connections on processor board for data recording/processing and signal input/output

(MCu)

Terminal No. Connection | Function
1 COM Output relay 1 (operation/malfunction)
2 n.c.b
3 n.0.2)
4 COM Output relay 2 (maintenance)
5 n.c.b
6 n.0.2)
7 CoM Output relay 3 (function check)
8 n.c.d)
9 n.0.2)
10 COM Output relay 4 (maintenance request)
11 n.c.h
12 n.0.2)
13 Com Output relay 5 (limit value)
14 n.c.l)
15 n.0.2)
16 dinl Digital input DI1 (start function check)
17 din2 Digital input DI2 (set maintenance mode)
18 gnd Ground for DI1 and DI2 (usable as shield connection for signal cable)
19 din3 Digital input DI3 (purge air monitoring)
20 din4 Digital input DI4 (triggering backpurge option when installed)
21 gnd Ground for DI3 and DI4 (usable as shield connection for signal cable)
22 + Analog output AO1
23 -
24 gnd
25 ainl Analog input Al1
26 gnd
27 ain2 Analog input AI2
28 gnd

1); Closed in currentless condition (normal closed)

2): Open in currentless condition (normal open)
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ASSEMBLY AND INSTALLATION 3

Connections on processor board for system control (FWE200DH)

Terminal No. Connection | Function
51 din5 Digital input DI5 (calibration function switchover)
52 din6 Digital input DI6 (output contamination value on AO)
53 gnd Ground for DI5 and DI6
54 din7 Digital input DI6 (output control value on AQ)
55 din8 Digital input DI8 (output zero value on AQ)
56 gnd Ground for DI7 and DI8 (usable as shield connection for signal cable)
57 com Output relay 6 for output of last contamination value
58 n.c.l
59 n.0.2
60 CoM Output relay 7 for output of last control value
61 n.c.l)
62 n.0.2)
63 CoM Output relay 8 for output of last zero value
64 n.c.l)
65 n.0.2
66 com Not used
67 n.c.1)
68 n.0.2)
71 + Analog output AO2
72
73 gnd Ground (usable as shield connection for signal cable)
74 + Analog output AO3
75
76 gnd Ground (usable as shield connection for signal cable)
7 + Analog input AI3
78
79 gnd Ground for Al3 and Al4 (usable as shield connection for signal cable)
80 + Analog input Al4
81
82 + Analog input AI5
83
84 gnd Ground for Al5 and Al6 (usable as shield connection for signal cable)
85 + Analog input AI6
86
87 + 24V DC for external power supply (max. approx. 500 mA)
88
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Closed in currentless condition (normal closed)

Open in currentless condition (normal open)
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3 ASSEMBLY AND INSTALLATION

3.3.2.2 Connecting the blower unit and supply voltage

» Check whether toggle (1) for voltage supply is set to the supply voltage present at the
installation location; if not, switch accordingly.

Fig 25 Switch for supply voltage in the blower unit
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ASSEMBLY AND INSTALLATION 3

Fig. 26: Connecting the blower unit and supply voltage
11 12 10

9 8 2 1 5 3

» Connect the mains cable of blower unit (1) to corresponding terminals (2) in the control
unit.

» Unscrew nut (3) from the PG screw fitting (belongs to control cable).

» Push plug-in connector (4) with control cable (5) through the opening in the control unit
(closed in Fig. “Connecting the blower unit and supply voltage” through PG screw fitting
(6)), insert the PG screw fitting through the opening and screw together with the nut and
plug the plug-in connector on connection (7) on the processor board.

» Connect the suitable 3-wire mains cable (3) with sufficient cross-section from the onsite
power supply to the corresponding terminals (9) in the control unit.

» Close off unused cable openings with dummy plugs.

WARNING:
A > Be sure to check the wiring before switching the supply voltage on.
» Only modify wiring when disconnected from the power supply and potential-
free.

3.3.3 Fitting and connecting the Interface module option

» Loosen the fuse for ribbon cable (10) (see “Connecting the blower unit and supply volt-
age”, page 43) on top hat rail (11) and plug the plug-in connector of ribbon cable (12) on
the Interface module (see “Measuring system”, page 111).

» Push the onsite network cable through a free PG screw fitting, connect to the Interface
module and plug the Interface module onto the top hat rail.
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ASSEMBLY AND INSTALLATION

3.34

44
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Installing the backpurge option (only necessary when ordered separately)

Fit the backpurge subassembly onto the measuring and control unit

» Disconnect extraction hose (1) from connection of adapter (2), take the adapter off and
loosen connection cable (3) to the control unit from measuring sensor (4).

» Loosen top fastening nut (5) and remove lower nut (6), position backpurge subassembly
(7) on the bolts on the base plate and fasten with the nuts.

° The SW13 jaw wrench (9) located behind the flap of thermo cyclone (8) can be used
1 to loosen/tighten the nuts.

» Fasten pressure monitor (10) on the base plate and connect onsite compressed air hose
(11) to the pressure sensor.

» Connect hose piece (12) from the ball valve to the connection of adapter (2) and attach
the adapter on thermo cyclone (13) again.

» Connect extraction hose (1) to connection (14) of the backpurge subassembly.

» Connect connection cable (3) to the control unit on measuring sensor (4) again.

Fig. 27: Fitting the backpurge subassembly onto the measuring and control unit

8016686,/ZBV6/V2-0/2016-10 | SICK
Subject to change without notice



ASSEMBLY AND INSTALLATION 3

l!‘

00DHw
4('1‘?'-‘;1-1 ==

i sh 1402476
V. ‘-

o

‘faww

Asonol
ULl Control Unit, »terfoce
EK: MCU-Prec. W18
PCB—No. : 4043754
UME 042010

8016686,/ZBV6/V2-0/2016-10 | SICK
Subject to change without notice

Connecting backpurge option

» Loosen the wires of connection cable (1) on plug-in connector (2), pull the cable through
one of the rear PG screw fittings (3) and connect the wires, color correct, to the plug-in
connector again.

» Plug the plug-in connector onto the system control processor board (4) and cable shoe
(5) on with separator bolt (6).

» Switch actuation switch (7) to the upper position.

Fig. 28: Connecting option backpurge
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3 ASSEMBLY AND INSTALLATION

3.35 Connecting the remote unit option

Version without power supply unit

» Connect the connection cable to the measuring and control unit (4-wire, twisted pair,
with shield) to the connections in the control unit (see “Control unit connections”,
page 38) and the module of the remote unit.

Fig. 29: Connections in the remote unit (version with integrated wide-range power pack)

+24V
-24V
Shield | RS485A
RS485B

Connection cable to
measuring and
control unit

AC power cable

Version with integrated wide-range power pack:
» Connect the 2-wire cable (twisted pair, with shield) to the connections for RS485 A/B

and shield in the control and remote unit.
» Connect the 3-wire mains cable with sufficient cross-section to the onsite power supply

and the corresponding terminals in the remote unit.

NOTE:

» During installation, it must be possible to switch the power supply off using a
power isolating switch/circuit breaker in accordance with EN 61010-1.

> After completion of the work or for test purposes, the power supply may only be
activated again by the personnel who carried out the work and complying with the

valid safety regulations.

@ -
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START-UP AND CONFIGURATION 4

4 Start-up and Configuration

4.1 Putting the FWE200DH into operation

Prerequisite for performing the work described in the following is completion of the assem-
bly and installation of measuring unit, control unit and blower unit according to Section 3.

411 Preparatory work

» Check that measuring sensor (1) is in the measuring position (safety lever (2) must be in
the upper position, see “Measuring and control unit”, page 47) and is locked.

» Push the NW 25 flexible hose (3) (belongs to the blower unit) onto the connection on
ejector (4) and secure with a hose clip.

» Push the NW 50 hose (5) for gas return (scope of delivery) over the connections on the
ejector and sample gas probe and secure with hose clips.

» Connect the NW 32 hose (6) for gas extraction to the connections of the thermo cyclone
and sample gas probe.

» Open the door of the control cabinet door of the measuring and control unit and check
that all fuses (7) are switched on (if not, switch on).

Fig. 30: Measuring and control unit

y

A

\

6

1 4 5 3 2

» Check whether the toggles for heater voltage (see “Switch for supply voltage in the mea-
suring and control unit”, page 38) and power supply of the blower unit (see “Switch for
supply voltage in the blower unit”, page 42) are set to the supply voltage present at the
installation location; if not, switch accordingly.

» Switch the main switch on.
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START-UP AND CONFIGURATION

4.1.2

48

Starting the FWE200DH

The start phase of the FWE200DH starts when the main supply voltage is switched on.

The start process runs as follows:

Function Marginal conditions

Switch main supply voltage on
!

Heating bands 1 and 2 of the thermo cyclone
are heated up

!

When average value of heat band temperatures
“Heat1” and “Heat2” 2 Tnominal + warning
threshold

or “Heatl” or “Heat2” = 200 °C

Blower unit is switched on automatically

When sample gas temperature “T_Gas2” = T nomi-
End of start phase nal
When switching to maintenance mode

The current measured values are displayed on the LC-Display of the control unit (see “LC-
Display with graphic (left) and text display (center and right) (example)”, page 25, see
“Using SOPAS ET to modify display settings”, page 84.) The start phase is signaled with “Ini-
tialization” instead of “Operation”.

Relay 4 (maintenance) is active during the start phase. Any malfunctions possibly present
are not reported to relay 1 (operation/malfunction) during this time.

The start phase finishes when the sample gas temperature reaches the set nominal value
for the first time (average duration approx. 30 min). If this value is not reached (e.g. through
too high gas humidity/too low gas temperature in the duct), the error “Heating up phase” is
displayed in the LC display after 1 h (see “Measuring system”, page 100).

After completion of the start phase, warning and malfunction messages are displayed on
the LC display (except when tolerance ranges for the sample gas temperature are exceeded
[standard values for warning = Tnominal - 10 K and Tnominal +30 K; standard value for
malfunction = Tnominal - 30 K]) and output on relay 1.

The blower unit is switched off when:

- The gas temperature sinks below the malfunction threshold value
- The average value of the temperatures from heating bands 1 and 2 sinks below 80°C
- For certain device malfunctions (see Service Manual for details).
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START-UP AND CONFIGURATION 4

413 Fitting the sample gas probe

WARNING: Danger from exhaust gas
» Only fit the sample gas probe on equipment with hazard potential (hot or
aggressive gases, higher internal duct pressure) when the equipment is at a

standstill.
» Take suitable protection measures against possible local hazards or hazards
arising from the equipment.

» Check whether the suitable extraction nozzle according to the Table in “Isokinetic behav-
ior”, page 14 is screwed in on the sampling pipe; if not, correct accordingly.

» Insert the sample gas probe in the flange with tube according to Fig. “Sample gas probe
alignment” and fasten. The extraction opening of the probe must show in the flow direc-
tion (arrow on the probe flange with marking “Flow Direction”).

Fig. 31: Sample gas probe alignment

Horizontal duct Vertical duct

=2

|

Flow direction

=

Flow direction
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START-UP AND CONFIGURATION

4.2

421

4.3

43.0.1

4.3.1

50

Basics

General information

Prerequisite for work described in the following is completion of the assembly and installa-
tion as described in Section 3.

Start-up and parameter setting comprise:

e Fitting and connecting the sender/receiver unit,
e Customizing parameter settings according to the respective requirements.

To achieve exact measurement, the measuring system must first be calibrated using a
gravimetric comparison measurement (see “Setting standard parameters”, page 53)
before being used for continuous measurement of dust content.

The operating and parameter program SOPAS ET is provided to set the parameters. The
menu structure simplifies changing settings. Further functions are also available (e.g., data
storage, graphic displays).

Install SOPAS ET

e |Install SOPAS ET on a laptop/PC.
e Start SOPAS ET.
e Follow the installation information of SOPAS ET.

Password for SOPAS ET menus

Certain device functions are first accessible after a password has been entered.

User level Access to

0 | “Operator” Displays measured values and system states

1 | “Authorized Operator” Displays, inquiries and parameters required for start-up or adjustment to

2 “Official” customer-specific demands and diagnosis

3 | “Service” Displays, inquiries as well as all parameters required for service tasks
(e.g., diagnosis and clearance of possible malfunctions)

Connection to the device via USB line

Recommended procedure:

Connect the USB line to the MCU control unit and the laptop/PC.

Switch the device on.

Start SOPAS ET.

“Search settings”

“Device family oriented search”

Click the desired MCU.

Make settings:

- Ethernet communication (is always selected)

- USB communication (is always selected)

- Serial communication: Select

8 Do not enter an IP address.

9 A list of COM ports appears.Enter COM port of the DUSTHUNTER.
If you don't know the COM port: see “Finding the DUSTHUNTER COM port”, page 51

10 Assign a name for this search.

11 “Finish”

~N o Ol WN -
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4311 Finding the DUSTHUNTER COM port
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If you do not know the COM port: Use the Windows Device Manager to find the COM port
(no administrator rights are needed).

1 Disconnect the connection of the DUSTHUNTER and your laptop/PC.
2 Input: devmgmt.msc

»  AllPrograms

| |Search programs and files M

3 This message is shown:

Device Manager | Y |

You are logged on as a standard user. You can view device settings in
Device Manager, but you must be logged on as an administrator to
make changes.

oK |

4 “OK”
5 The Device Manager opens.
See: “Ports (COM & LPT)”

=% Device Manager =@ &
File Action View Help
e m DB

4 = DEGDDW0O0485

» {8 Computer

b Disk drives

» Mg Display adapters

> ¢4 DVD/CD-ROM drives

% Human Interface Devices

i g IDE ATA/ATAP] controllers

b = Keyboards

b !j Mice and other pointing devices

b I Monitors
L&Y Network adapters
5" Ports (COM & LPT)

f? Communications Port (COML)

"? Intel(R) Active Management Technology - SOL (COM3)

;1 lﬁ Sound, video and game controllers
> -{M System devices
» i Universal Serial Bus controllers
6 Connect the MCU with the laptop/PC.
A new COM port is shown.
;.."._? Ports (COM & LPT)
-f? Communications Port (COML)
. T Intel(R) Active Management Technology - SOL (COM3)
.77 USB Serial Port (COM4) |
[S-R Processors

Use this COM port for communication.
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4.3.2

52

Connection to the device via Ethernet (option)

+ o To connect to the measuring system via Ethernet, the Ethernet interface module must
1 be installed on the MCU (see “Device check accessories”, page 111) and the parame-
ters set.

Recommended procedure:

MCU must be switched off.
Connect the MCU to the network.
Connect the laptop/PC to the same network.
Switch the MCU on.
Start SOPAS ET
“Search settings”
“Device family oriented search”
Click the desired MCU
Make settings:
- Ethernet communication (is always selected)
- USB communication (is always selected)
- Serial communication : Do not select
10 Enter IP address
IP address: see “Setting the Ethernet module parameters”, page 78
11 Do not select a COM port
12 Assign a name for this search
13 “Finish”

© 00N O B WN -
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4.4 Setting standard parameters

441
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Factory settings

Parameter Value

Sample gas Nominal value 160°C

temperature Value for warning <150 °Cand > 180 °C
Value for malfunction 130°C

Differential pressure (flow monitoring) 0.8 hPa

Function check

Every 8 h; control value output (90 s each) to
standard analog output

Analog output (AO) | Live zero (LZ) 4 mA

Upper measuring range value 20mA

(MBE)

Current during maintenance 0.5mA

Current by malfunction 21 mA (optional 1 mA)
Response time 60 s for all measured variables
Measured variable Output on AO Value at LZ Value at MBE
Dust concentration 1 0 mg/m? 200 mg/m*
Scattered light intensity 2 0 200

Regression function 1

Function type polynomial

Coefficients set (only for dust concentration)

0.00/ 1.00/0.00

Regression function 2

Function type polynomial

Coefficients set (only for dust concentration)

0.00/1.00/0.00

The steps required to modify these settings are described in the following Sections. Prereg-

uisite: The device data are located in the “Project Tree” window, the level 1 password has
been entered and “Maintenance” mode set.
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4.4.2 Setting “Maintenance” mode

» In SOPAS ET: Change to the “Maintenance/Maintenance” directory in the respective
device file, activate the checkbox “Activate offline maintenance” in the window.

Fig. 32: SOPAS ET menu: MCU/Maintenance/Maintenance

Device Identification

Selected variant | DUSTHUNTES w IMouriting Location |51

Olfline Mainbenance

Activate offine maintenance |

° “Maintenance” mode can also be set using the buttons on the LC-Display of the control
1 unit (see “Menu structure”, page 81) or by connecting an external maintenance switch
to the terminals for Dig In2 (17, 18) in the control unit (see “Connecting the control
unit”, page 38).
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443 Changing function parameters

Select device file “FWE200DH” to change temperature and pressure settings and switch to
directory “Configuration / Application Parameter”.

Fig. 33: SOPAS ET menu: FWE200DH/Configuration/Application parameters (example)

Temperature settings

Set temperature measure gas 160

Limit temperature Heater 1 280
Limit temperature Heater2 350
Flow settings
Limit pGas 0.80 | hPa
Set frequency (0%...100%:) 50| % Freguency VWFD 45| Hz
0 10 20 30 40 50 60 70 30 90 100
Proposed range for flow s.c. : 11m3/h ... 13m3/h Flow s.c. 10.87

Code for option ball valve

Code |0000000000000000 2 invalid

4431 Change temperature settings

In certain cases, it can be necessary to change the nominal value for sample gas tempera-
ture (e.g., for acid dew point temperature > 160 °C) and/or heater temperature(s)). To do
this, enter the desired values in the respective windows in the group “Temperature set-
tings” (see “SOPAS ET menu: FWE200DH/Configuration/Application parameters (exam-
ple)”, page 55).

4432 Define limit value for the flow rate

The differential pressure measured between the thermo cyclone and measuring cell can be
used for flow monitoring. Entering a limit value triggers a message when underflown. This
helps to prevent that the flow rate (e.g. resulting from deposits in the gas path) sinks below
the value needed for proper device function by starting maintenance measures in time.

The FWE200DH outputs the following messages:

Message Monitoring value Signals

Warning Differential pressure measured |« “Warning Eductor air/flow” displayed on LC-Display
less than 1.5 times the limit value |+ “Waming’ relay triggers
(generated device-internal)

Malfunction | Differential pressure measured |+ “Malfunction Eductor air/flow” displayed on LC-Display
less than limit value « Relay “Malfunction” triggers
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° e The flow is not monitored when the blower is not in operation, i.e., there are no warn-
1 ing or malfunction messages.

e Monitoring is active during the start phase (until the sample gas has reached the
nominal temperature or max. 1 hour after the start) when a limit value has been
entered. When the flow is too low, this is only displayed on the LC-Display. The warn-
ing or malfunction relays do not trigger because the maintenance relay is still active
during the start phase.

e The hysteresis for the limit value is 10%.

For setting, enter a value in window “Limit pGas” in group “Flow settings” (see “SOPAS ET
menu: FWE200DH/Configuration/Application parameters (example)”, page 55) corre-
sponding to approx. 33% of the differential pressure shown on the LC-Display after flow
adjustment according to “Basics”, page 50. The gas path must be free from deposits in this
case.

Recommendation:

- average differential pressure 1.5 - 2.0 hPa: limit value 0.7 hPa
- average differential pressure 2.0 - 2.5 hPa: limit value 0.8 hPa
- average differential pressure 2.5 - 3.0 hPa: limit value 0.9 hPa

4433 Set the suction

The following steps are necessary to adapt the suction to the equipment conditions:

» Check the gas path for deposits, clean when necessary.

> Set the frequency in group “Flow setting” (see “SOPAS ET menu: FWE200DH/Configura-
tion/Application parameters (example)”, page 55) using the slider so that the value dis-
played in window “Flow” is within the recommended range.

+ ° The flow can be set to the lower value of the recommended range for very low gas tem-
1 peratures and/or high gas wetness and/or low ambient temperatures.
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444 Setting the function check
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To change the values set at the factory (see “Factory settings”, page 53), select device file
“MCU” and switch to directory “Adjustment / Function Check - Automatic”. The interval
time, control value output on the analog output and the start timepoint for automatic func-
tion check can be changed here.

Fig. 34: SOPAS ET menu: MCU/Adjustment/Function check automatic (example for settings)

Device Identification

MCU Selected variant | FVWE200DH

W Mounting Location (1S EMY

Function Check

Function chedk interval

Cutput duration of function control value 90| s

8 hours v

4 hours

6 hours

Function Check Start Time

12 hours

Hour a Minute

18 hours
a 24 hours

2 days

3 days W

Entry field

Parameter

Remark

Output duration of
function control value

Value in seconds

Output duration of control values.

Function check interval

Time between two

see “Automatic function check”, page 15

check cycles
Function Check Start | Hours Defining a start timepoint in hours and minutes.
Time Minutes
+ ° The last value measured is output during control value determination (see “Function

check output on a plotter”, page 16).
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445 Setting the analog output parameters

Select the “Configuration / 10 Configuration / Output Parameters” directory to set the ana-

log outputs.

° e Default values see “Factory settings”, page 53

+1

e |n order to output the dust concentration under standard conditions ("Conc. s.c."

(SL)), set the parameters for the analog outputs according to ,Setting the analog

input parameters*

Fig. 35: SOPAS ET menu: MCU/Configuration/IO configuration/Output parameters

Device Identification

Selecied variant

Mewrtrg Locaber:

Analog Outputs - General Configuration
Output Errer curvent | yes

Curent in mantenance | Measured vailve v

Error Current Jma v

Mantenarce ouent | 05| mA

Analeg Output 1 Parameter Analeg Output 1 Scaling
Value on analog sutout | Conc. a.¢. () e
Live 2o anA v fange low 0,00 | mgim?
Outpust chedkrycle resus on the A0 Range high 200,00 | mgin?
Wte sbsolte value
Limiting Value Limit Switch Parameters
Limit walue | Conc. a.c. (5L) - Hrsteress toe :,:..;
Limit value 50.00 | mim? Hysteress 5.00 | mg/m?
Field Parameter Remark
Analog Out- Output Error Yes Error current is output.
puts - General | current No Error current is not output.
Configuration . . : :
Error Current Value < Live Zero (LZ) | mA value to be output in “Malfunction” state (error case) (size
or>20mA depends on connected evaluation system).
Currentin main- | User value A value to be defined is output during “Maintenance”
tenance Lastvalue measured | The value measured last is output during “Maintenance”
Measured value output | The current measured value is output during “Maintenance”.
Maintenance Whenever possible, mA value to be output in “Maintenance” state
current value # LZ
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Field

Parameter

Remark

Analog Output

Value on analog

Conc. a.c. (SL)

Dust concentration in operating state | The selected measured

8016686/ZBV6/V2-0/2016-10 | SICK
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1 Parameter |output 1 (based on scattered light intensity) | variables are output on the
Conc.s.c.dry 02 corr. | Dust concentration under standard analog output
(SL) conditions (based on scattered light
intensity)
SL Scattered light intensity
T_Gas2 Sample gas temperature
p_Gas Differential pressure
T_Heater 1 Temperature heater 1
T_Heater2 Temperature heater 2
T_Heater3 Temperature heater 3
T_Heater4 Temperature heater 4
Live zero Zero point Select 2 or 4 mA to ensure being able to differentiate between
(0,2 0r4 mA) measured value and switched off device or interrupted current loop.
Output check- | Inactive Control values (see “Automatic function check”, page 15) are not out-
cycle results on put on the analog output .
the A Active Control values are output on the analog output .
Write absolute | Inactive Positive and negative measured values are differentiated.
value Active The amount of the measured value is output.
Analog Output | Range low Lower measuring Physical value at live zero
1 Scaling range limit
Range high Upper measuring Physical value at 20 mA
range limit
Limiting value | Limit value Conc. a.c. (SL) Dust concentration in operating state | Select the measured variable
(based on scattered light intensity) | for which a limit value is to be
Conc.s.c.dry 02 corr. | Dust concentration under standard monitored.
(SL) conditions (based on scattered light
intensity)
SL Scattered light intensity
T_Gas2 Sample gas temperature
p_Gas Differential pressure
T_Heater 1 Temperature heater 1
T_Heater2 Temperature heater 2
T_Heater3 Temperature heater 3
T_Heater4 Temperature heater 4
Hysteresis type | Percent Assignment of the value entered in the “Hysteresis Value” field as
Absolute relative or absolute value of defined limit value
Switch at Over Limit Define the switching direction
Underflow
Limit Switch | Limit value Value The limit value relay switches when the entered value is exceeded or
Parameters underflown.
Hysteresis Value Define a tolerance for resetting the limit value relay
+ o Set the parameters for “Analog Output 2(3) Parameter” and “Analog Output 2(3)

Scaling” in the same manner as for “Analog Output 1 Parameter” and “Analog Output 1

Scaling”.
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4.4.6 Setting the analog input parameters
Select the “Configuration / 10 Configuration / Input Parameters” directory to set the analog
inputs.
Fig. 36: SOPAS ET menu: MCU/Configuration/IO configuration/Input parameter
Drevice Tdentification
Temperature Source Pressure Source Maisture Source noyen Source
. ») Constant Vakue ® Canstant valoe i Constan value ) Constant Value
SROSENE saTe Mg Ingust 1 hresnre seace Ao Input 2 SeRrt s Ansiog Tnput 3 Srvgenake sourse Anslog input 4
‘Constant Temperature Constant Pressure Constant Molsture ‘Constant Cygen
Fved vakue 000 | v Fied! value 1013.25 | mbar Ficed! value 0 % Fived vale 600 %
Field Parameter Remark
Temperature Source | Constant Value Afixed value is used to calculate the scaled value.
This parameter opens the “Constant Temperature” field to enter the scaling value in
°C orkK.
Analog Input 1 The value from an external sensor connected to analog input 1 (standard scope of
delivery) is used to calculate the scaled value.
This parameter opens the “Analog input 1 - Temperature” field to set the lower and
upper range limit values and the Live Zero value.
Pressure Source Constant Value Afixed value is used to calculate the scaled value.
This parameter opens the “Constant Pressure” field to enter the scaling value in
mbar (= hPa).
Analog Input 2 The value from an external sensor connected to analog input 2 (standard scope of
delivery) is used to calculate the scaled value.
This parameter opens the “Analog input 2 - Pressure” field to set the lower and
upper range limit values and the Live Zero value.
Moisture Source Constant Value Afixed value is used to calculate the scaled value.

This parameter opens the “Constant Moisture” field to enter the scaling value in %.

Analog Input 3

The value from an external sensor connected to analog input 3 (optional module
required) is used to calculate the scaled value.

This parameter opens the “Analog input 3 - Moisture” field to set the lower and
upper range limit values and the Live Zero value.

Oxygen Source

Constant Value

Afixed value is used to calculate the scaled value.
This parameter opens the “Constant Oxygen” field to enter the scaling value in %.

Analog Input 4

The value from an external sensor connected to analog input 4 (optional module
required) is used to calculate the scaled value.

This parameter opens the “Analog input 4 - Oxygen” field to set the lower and upper
range limit values and the Live Zero value.

4.4.7

60

Setting the response time

Select the “Parameters / Value Damping” directory to set the damping time.
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Fig. 37: SOPAS ET menu: MCU/Parameters/Value Damping

Device Tdentification

w | Mounting Location |15 EMy

Field Parameter Remark
Dampingtime |Valueins Response time for the selected measured variable ( see “Response
Sensor 1 time”, page 15)

Settingrange 1... 600 s

8016686/ZBV6/V2-0/2016-10 | SICK
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4.4.8

62

Defining regression coefficients

To change the values set at the factory (see “Factory settings”, page 53), select device file
“DH SP200” and switch to directory “Configuration / Application Parameters”.

Fig. 38: SOPAS ET menu: DH SP200/Configuration/Application parameter

Device identification

Calibration coefficients for calculation of concentration with scattered light

Function typ calibration function 1 | Polynomial  w

cc2 ccl ccl

Conz =cc2 *5L2 +ccl *5L +ccl "] 1 0

Calibration coefficients for calculation of concentration with scattered light

Function typ calibration function 2

cc2 ccl ccl

Conz =cc2 *5L2 +ccl *5L +ccl "] 1 0

Two different functions, independent of each other, can be selected and configured in the
windows “Calibration coefficients for calculation of concentration with scattered light” for
calibrating dust concentration measurement (see “Calibration for dust concentration

measurement”, page 63).
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4.4.9

Calibration for dust concentration measurement

NOTE:

e The steps described here serve to avoid input errors.  Carrying out comparison
measurements demands special knowledge that cannot be described in detail here.

e The calculation of regression coefficients cc2, cc1 and ccO from coefficients K2, K1
and KO are only valid for the polynomial function.
The coefficients of other function types (extended calibration function option) have
to be calculated separately.

-

For exact dust concentration measurement, the relation between the primary measured
variable scattered light intensity and the actual dust concentration in the duct must be
established. To do this, the dust concentration must be determined based through a gravi-
metric comparison measurement according to DIN EN 13284-1 and set in relation to the
scattered light values measured at the same time by the measuring system.

Steps to be carried out

>

>
>

>

8016686,/ZBV6/V2-0/2016-10 | SICK
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Select device file “MCU”, enter the level 1 password (see “Setting standard parameters”,
page 53) and set the measuring system to “Maintenance” mode (see “Setting “Mainte-
nance” mode”, page 54).

Select the “Configuration / 10 Configuration / Output Parameter” directory (see “SOPAS
ET menu: MCU/Configuration/10 configuration/Output parameters”, page 58) and
assign the “Scattered light intensity” measured variable to one of the three analog out-
puts available.

Estimate the measuring range required for the dust concentration in operational state
and enter this in the "Analog output 1 (2/3) Scaling" field assigned to the selected analog
output assigned to the scattered light intensity.

Deactivate “Maintenance” mode.

Carry out the gravimetric comparison measurement in accordance with

DIN EN 13284-1.

Determine regression coefficients from the mA values of the analog output for “Scat-
tered light intensity” and the actual dust concentrations measured gravimetrically.

¢ =K2-1,,°+KI-I,,+KO0 (1)
Dust concentration in mg/m3
K2, K1, KO: Regression coefficients of the function ¢ =f (loyt )
lout: Current output value in mA
B 20mA —-LZ
Iout =LZ+SI- w (2)
Sl: Measured scattered light intensity
LZ: Live zero
MBE: Defined upper range limit (value entered for

20 mA; normally 2.5 x fixed limit value)
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» Enter the regression coefficients

There are two options:
- Direct input of K2, K1, KO in a measured value computer

NOTE:

In this case, the regression coefficients set in the sender/receiver unit and the
measuring range set in the MCU may not be changed anymore. On the optional
LC Display (when used), the dust concentration is displayed as uncalibrated
value in mg/m>.

L)

NOTE:

In this case, the regression coefficients set in the sender/receiver unit and the
measuring range set in the MCU (option) may not be changed anymore. The
dust concentration is displayed in mg/m?® on the LC display of the MCU (option)
as an uncalibrated value.

L)

- Use of the regression function of the measuring system (use without measured value
computer).
In this case, the correlation to the scattered light intensity has to be determined. To do
this, calculate the regression coefficients cc2, ccl, ccO to be entered in the mea-
suring system from K2, K1, KO.

¢ = cc2-SL*+cel - SI+cc0 (3)
Using (2) in (1), the result is:

20mA — LZ7)?2
MBE

20mA -LZ

+KI - +SI- +
K1 (LZ SI NMBE ) KO0

c = K2-(LZ+SI-

Using (3), the result is:

cc0 = K2-LZ*+K1-LZ+K0

20mA—LZ)
= . . + | —
ccl = (2-K2-LZ+KI1) ( EE

B 20mA —LZ)\?2
cc2 = K2 ( MBE

Now enter the regression coefficients cc2, ccl and ccO determined in directory
“Parameters/Application parameters” (see “SOPAS ET menu: DH SP200/Configuration/
Application parameter”, page 62, see “Calibration for dust concentration measurement”,
page 63) (set sender/receiver unit to maintenance mode and enter password level 1; set
the sender/receiver unit to “Measurement” mode again).

+ ° This method allows changing the parameters for the selected measuring range as
1 desired.
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4.4.10 Data backup

All parameters relevant for the collecting, processing and input/output of measured values
as well as current measured values can be saved in SOPAS ET and printed. This allows easy
reentering of set device parameters as needed or registering device data and states for
diagnostic purposes.

The following options are available:

e Saving as a project
Not only device parameters but also data logs can be saved.

e Saving as a device file
Saved parameters can be processed without a device connected and transferred to the
device again later.

+i—,\ Description, see SOPAS ET help menu and DUSTHUNTER Service Manual.

e Saving as a protocol
Device data and parameters are registered in the Parameter protocol.
A Diagnosis protocol can be created for analysis of the device function and recognition
of possible malfunctions.

Parameter protocol example

Fig. 39: Parameter protocol DH SP200 (example)

Dusthunter - Parameter protocol
Type of device: DH SP200
Mounting location:
Sensor 1

Device information Factory calibration settings

8016686,/ZBV6/V2-0/2016-10 | SICK
Subject to change without notice

Device version SP200 Gains
Flmwars wersion 01,0602 AND-AN? 10,2000
Senal number 13478370 Relals 1 A 7100
Ide bty number o0 4 Relals 2 31,4000
Hardware version 1.1 Relais 3 1000000
Fimware bootlosder o.o002 Offsets
B AND 0000670
Installation parameter Relais 1 0.000160
Bus adress 1 Relals 2 0000015
Me asurement laser lampera iure nachy Relais 3 0.000002
Calibration coefficlent for calculati- Scattered light
on of conce ntration o2 0.0000
Code for second callbraton functon ok o 29872
Calibration function 1 ccl 0.oooo
Fundhion fype Folynamial Curmrent laser
&C2 0.0000 oG 0.0000
& J1.0000 ey 30.3000
& o0.0000 ocl 0.0000
Calibration function 2 Device temperature
Fundhion fype Mot used oc? 0.0000
o2 0.0000 ey 1000000
e 1.0000 ocl -2F5.1500
ool o000 Current motor
: cc2 0.0000
Device parameter - 20000000
Factory settings ocl -18. 5000
FResponse time Sensor 1.0 Power supply
Response lime diagnosl s values 0.0 ocd 0.0000
ccd 10,8000
ocl 0.0000
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Fig. 40: Parameter protocol FWE200DH (example)

Dusthunter - Parameter protocol

66

Type of device: FWE200DH

Mounting location:
Sensor 3
Device information Factory calibration settings
Dewcs wersion T Heater!
Firmmware wersion 002,06 o2 19522
Sensl number Oo00gro0 ocd Fe.238
Idsnd ly number ooooo ocl -31.3333
Hardware version 1.2 T Heater2
Fimware boollosder ooz oo 1.9522
. ocd Fe.2318
Configuration 0 -31.3333
VFLD hardwane scivation schrated T Gasi
Zaropoint valve harware scivabon deschvated oo 1.0522
Ball valve hardware schrabon deschvated [-e) fE238
Ball valve code Invalial ool -31.3333
Heaterd deactvated T Gas2
Heaterd degctivated oc2 1.0522
T Gas? deschvated il fE.238
Analog input (0. 20mA) deschvated el -31.3333
T Reservation
Installation parameter o2 1.0522
Zef temperaiure me gsure gas 160 °C il fE.238
Limif temperatune Hestar) 280 °C el -31.3333
Limif remperaiune Heater? 350 g pGas
Limit pGas 080 hPa o2 00000
Sl fregency(0%. . 100%) 50 W ool 3.5000
Fregquency VFD 450 Hz ocl -0.8500
Flow oie mih pBaro
Code for apbon bal valve 0o00000p00000000 ool 00000
. oc? 1440000
Device parameter P 633.0000
Leistungsstellwert Notbetneb W T Case
Ansprechzel Messwerts o0 s oo o.ooog
Heateri o 00,0000
Actvation achvaied ool -27E. 1500
Maximal femperatune 280 € T Heater3
Fix value activaton deactvaed o2 1.8522
Fix value I oo FE.2318
Maxmal power oo W ool -31.3333
Heater2 T Heaterd
Acteston schrated oo 1.9522
Maxmal fempersiine |0 o ol FE.238
Fix value actvabon deactivated ool -31.3333
Flx value o *c U 1-Modul
Maxmal power oo W o2 00000
Heater3 [ Q0000
Actvation deschvated ool £.0000
Heaterd u_1zv
Acbustion deschvated ec? o.oooo
Contral measune gas [ 57000
Caontrol value for hester? and heater? T Gas2 ol o.oooo
Bl fempersiuns 160  °C u_z24v
Lowar amor lmit -300K o2 0.0000
Loweer wam il 10K [ {37000
Upper wam hmit 30K ool 00000
Lipper ewmor it off Blower voltage
Maximal control it 250 O oc2 00000
Constants flow calculation [ 10,0000
Air pressune 300 hPe ol o.o000
Density 1283 kgim? Analog input (20mA)
Ouifice plate 2500 mm* o2 00000
Settings probe purge oo 0000
Valve 1 apen 2 5 ool o.ooog
Walf time for swilch valves 0 s Analeg eutput (VFD}
Valve 2 apen 2 5 oo o.ooog
Waif time Snishing probe purge W s ccd 126500
ol 00000
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4411 Starting measuring operation
Set the measuring system to “Measurement” mode after entering/modifying parameters.

To do so, stop “Maintenance” mode: Click checkmark “Maintenance sensor” off.

Fig. 41: SOPAS ET menu: MCU/Maintenance/Maintenance

Maintenance / Operation

2 Maintenance [ | Maintenance sensor | Set State |

Standard start-up is now completed.
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4.5 Setting the Interface module parameters

The measuring system is delivered with an Interface module Modbus TCP as standard.
When desired, it can be swapped for an Interface module for Profibus DP VO or Ethernet
(type 1) (see “Device check accessories”, page 111).

5 ° GSD file and measured value assignment are available for the Profibus DP module on
1 request.

451 Modbus TCP module
+ o For detailed information concerning communication via Modbus, see the “Modbus
1 Organization” (www.modbus.org) documents, for example:

e MODBUS Messaging on TCP/IP Implementation Guide
e MODBUS APPLICATION PROTOCOL SPECIFICATION
e MODBUS over serial line specification and implementation guide

The register assignment is supplied as separate document with the Modbus module.

4511 Check MCU settings

» Connect the MCU to the SOPAS ET program, select device file “MCU”, enter the level 1
password (see “Setting standard parameters”, page 53) and set the measuring system
to “Maintenance” mode (see “Setting “Maintenance” mode”, page 54).

> Switch to directory “Configuration / System Configuration” and check that the module
type in field “Interface Module / Interface Module” is set to “RS485”.

Fig. 42: SOPAS ET menu: MCU/Configuration/System configuration

Device Identification

MCU Selected variant | FWE200DH W Mounting Location |NS EMY

Interface Module

Interface Module | RS 435 W

Current Time / Date

DatefTime |25 Aug 2016 13:42:55

Adjust Date/Time

Day 1 Month 1 Year 2007
Hour 0 Minute 0 Second 0
Set date [ time J Date /[Timeset O Invalid value

System Time Synchronization

Date /Time:  Friday, August 26, 2016 1:42:53 PM CEST Synchronize

Settings for service interface

Protocol selection | Cola-B W Modbus Address 1 Serial service port baudrate

Use RTS/CTS lines

68 OPERATING INSTRUCTIONS | FWE200DH 8016686,/ZBV6/V2-0/2016-10 | SICK
Subject to change without notice



START-UP AND CONFIGURATION 4

» Switch to directory “Configuration / I/0 Configuration / Inter-
face Module” directory and check that the interface is set
according to Fig. “SOPAS ET menu: MCU/Configuration/IO

configuration/Interface module” in the “RS 485 Interface
Parameter” field.

Fig. 43: SOPAS ET menu: MCU/Configuration/I0 configuration/Interface module

Expansion module information

Module type RS 435 W

Reset module When this button is dicked, the connection will be reseted

RS 485 Interface Parameter

Protocol selection | Modbus ASCIT v Modbus Address 1 Baudrate | 57
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4512

70

Installing the configuration program

A separate configuration program has to be installed to set the customer's requirements.

+i Administrator rights are required to install software.

System requirements

e Operating system: MS-Windows XP or higher

e Program NET Framework 4.0
e Program Windows Installer 3.1

Installing the configuration program

» Connect the laptop/PC with the internet and enter “ftp://ftp.lantronix.com/pub/Device-

Installer/Lantronix/4.3/”.

» Download the current configuration program.

Fig. 44: Downloading the configuration program

FTP Listing of /pub/Devicelnstaller/Lantronix/4.3/ at ftp.lantronix.com

Parent Directory

Cct 31 2

Mar 28

Parent Directory

Mar
Mar
Mar
Mar

Ra B3R RS
Moo

2013
2013
2013
2013

17:
17:
1s:
1s:

Parent Directory

Mar
Mar
Mar
Mar
Mar

BRI RD RSB
Moo oo

2013
2013
2013
2013
2013

17:
17:
17:
1s:
17:

Parent Directory

Mar
Mar

28
28

a7
10
15
15

08
0g

is
11

2013 19:18
2013 19:18

]
=

Directory 4.3.0.
Directory

s
i
om

.

Directory

Directory Installers
651201 Lantronix.pibx
16652 Release.txt

Directory CD
Directory Download
Directory Download Web

1276 Readme.txt
Directory SingleInstallFiles

102033144 setup di x86x64cd 4.3.0.8.e

42018552 setup di x86x64dl 4.3.0.8.exe
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45.13

Integrating the Modbus module in the network

» Start the “Devicelnstaller” program.

Fig. 45: Starting the “Devicelnstaller”

4 Dokumente
[}' Ein=telungsn 4
,-—J Suchen
(?)

) Hife und Support

= Devicelnstaler

2] Devicelnstaller Help
s Release. bt

47 Ausfihren. ..

@) Herunterfahren. ..
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» Wait for a few seconds while the program is searching for installed components.
» Select the “Tools/Options” menu.

Fig. 46: “Tools/Options” menu

c =]iSi=l 3
Fie Edit

View Device | Tools | Help
HSearch @Excdude €& As Ping... F4 |
= E‘g Lantronix Devices - 0 device(s] Recover Firrmware F2 e Group | IF Address | Hardware Address | Statuz I
‘BE LAMAerbindung 2 [10.133.8 -
| Ciptions |

Language Information
Supported Device Servers...
Product Information Base. ..

4 Ready

» |f several networks are available, select the network interface with which the Modbus
module is connected.

Fig. 47: Network connection(s) (example)

=] x|
Metwark ICustDmization I
Use the Following network adapter:
| 1P address | Subnet mask: |
192,165.100.101 255.255.255.0
192,168.0.2 255.255.255.0
D Whware Metwork Adapter Yinet1 192,1658.173.1 255,255.255.0
D Whware Metwork Adapter Yinet1 192,168.0.3 255,255.255.0
D Whware Metwork Adapter Yinets 192,168.80.1 255,255.255.0
D Whware Metwork Adapter Yinets 192,1658.0.4 255,255.255.0
(o4 Cancel Apply
Yy
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72

» Select the “Device/Search” menu and search for the Modbus module.

Fig. 48: Searching for connected components

| antronix Devic K] (=1 =1
File Edt View | Device | Tools Help
Psearch & | Search F5 | .
Add Device.. F& Group | |P Address | Hardware Address | Status
Azsign TP Address. .. F7
Upgrade
Exclude Devices Form Search Resuls.
I
d Ready
° . .
+1 If no module has been found, check the network connection and search again.

» Select the found module.

Fig. 49: Selecting the module

0 Tooks L
HScarch @Exdude € Assion IP @Upgrade

[Ole  Cdt  View Device

8l -1o| x|

1 §2 Lankon: Devicos -1 deviceds]
S gl LANVerbindung 2 [10.1:32.80.122)
1+ HPart

010-20-44

[ Ready

NOTICE:

@ -

Select the module only in the right window, not in the tree structure on the left.
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» Click the “Assign IP” menu and perform the following steps.

Fig. 50: Network assignment (address information is exemplary)

Assignment Method

Wwhould you like to specify the IP address or should the unit get its
settings From a server out on the netwark?

€7 Chtain an TP address aukomatically

% Assign a specific IP address

TCRJIF Tutorial |

< Back Mgt = Cancel |

IP Settings

Flease Fill in the IP address, subnet, and gateway to assign the device.
The subnet will be filled in automatically as you bype, but please verify
it For accuracy, Incorrect walues in any of the below fields can make it
impossible for your device ko communicake, and can cause network,
disruption,

IF address: |1u,133.3?.?
Subnet mask: I255,D,0,0 - @
Default gateway Ig,n,u,o

< Back I Mext = I Cancel

Step Remark

1 Select the respective setting depending on the desired address assignment (automatic or
manual assignment)

2 Manual assignment: Enter the required network connection data here.
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Fig. 51: Defining the address settings

Assignment

Click the Assign button ko compleke the IP address assignment.

Assign |< ®

< Back I Fimist | Cancel I

» Complete the assignment, then wait while the module is being configured and then click
“Finish”.

Fig. 52: Completing the assignment

Assignment

Click the Assign button to complete the IP address assignment.

Progress of task:

Completed successfully,

Finish | Cancel I
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START-UP AND CONFIGURATION 4

4514 Configuring the Modbus module

> After confirming the address assignment with “Finish”, the following window is displayed:

Fig. 53: *“Telnet Configuration”

8l -1o|x|

[le  Cdt View Deviee Tooks L

HSearch @Exdude € Assion [P @ Uparade
1 §2 Lankon: Devicos -1 deviceds]
£ gl LAMMerbindung 2 [10L133.80.122)
1+ HPart

[ Ready

» Perform steps (1) to (3) in succession and confirm with <Enter>.

Fig. 54: “Telnet Configuration”
@ @ ®

8| - ol x|
HSearch  Exdude | Asign P @Upgade
= By L anlsonis Desvices - 1 dlebvice{s) Device Distals | Web C jon Telinel Condiguaali |
= LaHNerbindung 2 [100122.00.1 -
%CIW:N " [ addess: 10192877 Port 9999 ©Comnect « ear
o) < MPoitIAF - Ninveare w24 Loantronix Inc.  Modbuo Bridge =
S 10133877 MAC sddress ODZ04ABFAAF4
Software wver=sion UZ.4 (UBUBUY) XPTEX
Press Enter to go into Jetup Hode
) 8| - ol x|
Ele Edt Mew Devie Tools Hep
Hoeach @Exhde & Asign P @ Upgade
=1 Fm Lanbonix Devices - 1 device(s) Dievice Diatals | Web C ration  Telnel Configuation
onfigur;
B LN Merbindung 2 [100172.00.122] 3 -
th Lietindn 2 # P pddress: 10.139.87.7  Porw 9999 ©Disconect ¢ Clear _I
=% XPotIAP - fimware w24 [Lontronix Inc. - Modbus Bridge .
-x 10.133.87.7 [HAC address UUZUSABFAAFG

Snfrware versinn N2.4 (NROANT) XPTEX
Press Enter to go into Jetup Mode
Hodel: Device Server Plus+! (Firmware Code:Xd)

Hudbus/ TCP Lo RTU Bridge Setup
1) Network/IP Settings:

IP Addrese .....ccevvananans 10.132.87.7
Detault Gateway . === not et ---
HECIABK ..ccvvsscnsnscnsnnns Z&5.000.000. 000
2} Serial & Hude Sevlings:
PEOBOCEL 10l /0/a10) 101810 818 81818 81810 Modbua/ASCII, Slave (a) attached

Serial Interface .. ... 57600,8,M,1,R5232
3) Modem/Contigurable Pin Settings:

CP1 ...... Nor. Ti=ed
CPZ ...ans DTER Qutput Active with connection
L+ L R Hot Toed
4] Advanced Modbus Protocol settings:
Slave Addr/Unit ld Source .. Mocbus/TCY header
Modbius Ser inl Brosdcasts ... Dissbled (Td=0 asto-mepped Lo 1)
HD/TCP Exception Codes ..... Tes {(ceturn O0OAI and O0DI)
Char, HMeosage Timcout ...... 01000moce, 0S5000mace

D)efault sercings, S)ave, Q)ult without save
e lecn Commamd or parameler sel (1. .4) Loochange:

4 Ready

e Define the serial and Modbus settings with the following entries.
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4 START-UP AND CONFIGURATION

Fig. 55: Serial and Modbus settings

Enter ‘2*

Confirm with <Enter> or enter ‘1°

N Upgrade

Device Details] ‘wieb Configuration  Telnet Configuration l

IP Address: 10,133.87.7 Port: 9999 & Disconnect & Clear

Select Command or parameter set [(1..4) W
Attached Device [(1=Slave Z=MNaster) (1)

Serial Protocaol (1=Modbus/RTU Z=Modbus/L3CII) (2]
Interface Type (1=R3I23Z 2=R342Z/R3485+4-wire 3I=R3I485+Z-wire)
Enter serial paraweters (57600,5,M,1) | \

I

1) 3 q— |

Confirm with <Enter> or enter ‘2*

Enter ‘3’ (if already present, confirm with

& Upgrade

Device Details] ‘web Configuration  Telnet Configuration l

<Enter>)

Confirm with <Enter>
orenter‘57600,8,N,1°

Enter‘3°

IP Address: 10.133.87.7 Port: 9999 € Disconnect & Clear

Zelect Command or parameter set (1..4) to change: -

CP1 Function (1=Unused, 4

Inwvert RS455 Cutput

Z2=%tatus LED OCutput,
Enahle [active low)

3=RTS Output, 4=RS485 Ensble) (1)

CPZ Function (1=Unused, Z=DTR Cutput, 3=R5455 Output Enahle) (2] 1

m N -e—— 000 |

Enter ‘4‘ (if already present, confirm with
<Enter>)

Confirm with <Enter>
orenter ‘N’

CP3 Function (1=Unused, 2=Diagnostic LED Output) (1) 1 ) . )
- = Enter ‘1 (if already present, confirm with
<Enter>)
Confirm with <Enter>
orenter ‘1*
* ¥Upgrade
Device Details] ‘wieh Configuration  Telnet Canfiguration l
IP Address: 10.133.87.7 Port: 9999 & [Discornect & Clear
3) Modem/Configurable Pin Settings: ﬂ
€2l cocoooao R3455 Output Enable
©P8 cocooo Not Used
€28 cocooo Not Used
4) Advanced Modbus Protocol settings:
Flave Addr/Unit Id Source Modbus/ TCP header
Modbus Serial Broadeassts ... Disahled (Id=0 auto-mapped to 1)
ME/TCP Exception Codes ..... Tez (return 00AH and O0EH)
Char, Message Timeout ...... 01000msec, 05000msec /—/Enterfsf
Ijefault settings, S)ave, Qjuit without save /
Select Command or parameter set (1..4) to change: —
-

¥ Upgrade

Device Details] ‘web Configuration  Telnet Configuration ]

IP Address; 10.132.87.7 Port: 9999 & Connect & Clear

4] Advanced Modbus Protocol settings:
Slawve Addr/Unit Id Source .. Modbus/TCP header
Modbus Serial Broadeasts ... Disabled (Id=0 suto-mapped to 1)
ME/TCP Exception Codes Tes (return 00LH and O0EH)
Char, Message Timeout 01000msec, O05000msec

D) efault settings, 3)ave,
Select Command or parsmeter set

Qluit without save
(l1..4) to change:

Parameters saved, Restarting ...

The Modbus module TCP is now configured.
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START-UP AND CONFIGURATION 4

4515 Checking the functional capability
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» Enter 'ping' followed by the IP address under “Command Prompt” (“Start - Programs —
Accessories”) and check the module reply.

Fig. 56: Correct reply from Modbus module

icrosoft Windows XP [Uersion 5.1.26801
(C>» Copyright 1985-2801 Microsoft Corp.

C:\>ping 10.133.87.7

Ping wird auvusgefiihrt fiir 18.133.87.7 mit 32 Bytes Daten:

Antwort von 18.133.87.7: Bytes=32 Zeit<{ims TTL=64
Antwort von 18.133. Bytes=32 Zeit{ims TTL=64
Antwort von 18.133. Bytes=32 Zeit{ims TIL=64
Antwort von 18.133.87. Bytes=32 Zeit{ims TTL=6b4

Ping—Statistik fiir 18.133.87.7:

Pakete: Gesendet = 4, Empfangen = 4, Uerloren = B (Bx Uerlust).
Ca. Zeitangaben in Millisek.:

Minimum = Bms. Maximum = Bms,. Mittelwert = Bms
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4.5.2

78

Setting the Ethernet module parameters

| NOTICE:

° The risk of undesired access to the measuring system is inherent when communicating
via Ethernet.
» Operate the measuring system only behind suitable protection (e.g., Firewall).

° The configuration of interface module Ethernet type 2 (see “Device check accessories”,

+1 page 111) is not possible with program SOPAS ET. A special software with description is

supplied with the program

Default setting: 192.168.0.10

If required, a specified IP address is set.

To change the settings:

> Select directory “Configuration / I/0 Configuration / Interface Module”.
> Set the desired network configuration and click button “Restart” in the “Interface
module information” field.

Fig. 57: SOPAS ET menu: MCU/Configuration/IO configuration/Interface module

Expansion module information

Module type | No module found v

Feset module When this button is dicked, the connection will be reseted

Ethernet Interface Configuration

IP Address 192 168
Subnet mask 255 255
Gateway | [u] | a |
TCP port 21_ 11

OPERATING INSTRUCTIONS | FWE200DH
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START-UP AND CONFIGURATION 4

4.6

Activating the backpurge option

This option must be activated with a codeword when retrofitted. The following steps are
then required:

» Select the "FWE200DH" device file, set the measuring system to "Maintenance" mode
and enter the level 1 password.

» Enter the delivered code word in the “Parameters/Application parameters" directory in
the “Enable code for option ball valve” field.

» Change to “Diagnosis / Device info” directory and check in the “Configuration / check
states” field whether the “Ball valve hardware activated” display is active (if not, activate
according to see “Installing the backpurge option (only necessary when ordered sepa-
rately)”, page 44).

Fig. 58: SOPAS ET menu: FWE200DH,/Configuration/Application parameters (example)

Temperature settings

Set temperature measure gas 160

Limit temperature Heater 1 280

Limit temperature Heater2 350
Flow settings
Limit pGas 0,50 | hPa
Set frequency (0%...100%:) 50| % Frequency VFD 45| Hz
0 10 20 30 40 50 &0 70 80 90 100
Proposed range for flow s.c. : 1Im3/h ... 13m3/h Flow s.c. 10.87

Code for option ball valve

Code |0000000000000000 2 invalid

Fig. 59: SOPAS ET menu: FWE200DH,/Diagnosis/Device Info

Device information

Type of device FWE200DH

Device version

Firmware version 01.02.06 (Dec 17 2015 11:56:50) Build no. (D001
Serial number 00003700

Identity number ~ |00000

Hardware version

Firmwareversion bootoader |01.00.02

Configuration / States

Configuration

VFD hardware activated
b Ball valve hardware activated
J Heater3 enabled

J TGaslenabled

States

(2 Heating up (Initialization)

8016686,/ZBV6/V2-0/2016-10 | SICK
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J Heaterlon Heater2 on
Blower voltage on WFD on
Ball valve opened 0 Ballvalve dosed (O Probe purching

(2 Zeropeint valve hardware activated
Ball valve code
J Heater4 enabled

2 Analog input (20mA) enabled
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4.7

4.7.1

4.7.2

80

Operating/setting parameters via the LC-Display

General information on use

The display and operating interface of the LC-Display contains the functional elements

shown in Fig.

“LC-Display functional elements”.

Fig. 60: LC-Display functional elements

@ Status LED @ Display field
@ Control buttons ® Status bar
® Current button function

Button functions

The function shown depends on the menu currently selected. Only the function shown in
the button is available.

Button Function

Diag Display diagnostic information (warnings and errors during a start using the Main menu,
sensor information during a start using the Diagnostics menu see “LC-Display menu
structure”, page 81)

Back Switch to higher level menu

Arrow T Scroll up

Arrow { Scroll down

Enter Execution of the action selected with an arrow button (switch to a submenu, confirm
parameter selected during parameter setting)

Start Startan action

Save Store a changed parameter

Meas Toggle between text and graphic display
Display the contrast setting (after 2.5 s)

Password and user levels

Certain device functions are first accessible after a password has been entered.

User level Access to
0 |Operator Displays measured values and system states.
No password required.
1 | Authorized operator Displays, inquiries and parameters required for start-up or
adjustment to customer-specific demands and diagnosis
Preset password: 1234
OPERATING INSTRUCTIONS | FWE200DH 8016686/ZBV6/V2-0/2016-10 | SICK
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START-UP AND CONFIGURATION 4

4.7.3 Menu structure

Fig. 61: LC-Display menu structure

Operation Operation
Operating Mode Operating Mode
Sot Mais | Sot Ciparation
——
fio/mode fio/mode
[Back] 1 § 1 | | 1 § 1 JEnter]
------------------------------------------ ={1/O Parameter
oy
| Adjustment ——=|AO Live Values o
Start Check Cycle AD1: T01mA
AD2: T02mA -
AD3: B.02mA io/param
5
fioladj ioldiaglao
Back] 1 § I | [ 1 § ! |
- e
Ii0 Diagnosis
9 outp Device Info
Analog input Location
Devics Info B m
Firmware:
- 110,00 O 0
fio/diag Inferfacemodule:
(Back] 1 § 1 | Rs485 ColaB
fiofinfo
[Back] 1 § ¥ § Enter]
Operation
Operating Made Operating Mode
Set Mai | Set Operation
Operation
Root Menu
0 (MCU) Operation
{iisean Sensor 1 ISensor/1/mode ISensor/1/mode
R FAEOH Opunbabin [Back] 1 N ¥ Enter] [Back] 1 § 1 | Enter]
Parameter
Diagnoshs Operation
[Back ] § 1 JEnter] Rticaleied I—> Diagnosis
/Sensor/1 Device Info Contam. 1.8 %
E NN Em Lcaen Senuy
Dresden LD_Mon 4,066V
SN:13428322 Wwimm
Firmware: L
Temp 35 °C
B, U2V 236V
Isensor/1finfo Isensor/1/di
(Baoc] 111 2 o =
Operating Mode Operating Mode
Set Mai = Set Operation
ISensor/3imode
et LU LNt
--------------- | Parameter
Operation T
Diagnosis
Frequancy 38Hz
U blower 242V ISensor/3param/2
ﬂm;“ & EE
U24v 238V
: upfai ” U24V 236V
*. In operating state “Maintenance ISensor/3info Sensor3das |
L 111 B e
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4 START-UP AND CONFIGURATION

4.7.4 Setting parameters

4741 Sample gas temperature

» Set the system control (FWE200DH) to “Maintenance” (see “LC-Display menu struc-
ture”, page 81) and activate submenu “Parameter”.

» Choose the parameter to be entered and enter the default password “1234”.

» Set the calculated coefficients (see “Setting standard parameters”, page 53) using the
“~"and/or “—” buttons and write to the device with “Save” (confirm twice).

Fig. 62: Changing the sample gas temperature

Password

XXXX Min: 80
Max: 220
/Sensor/3/param /Sensor/3/param/1 [Sensor/3/param/1 [Sensor/3/param/1
(Back] T J 1 JEnter] [Back] 1 | = | [Back] 1 ] = | Save] [Back] 1 J = | Save]

4.74.2 Analog outputs / inputs

» Set the control unit (MCU) to “Maintenance” (see “LC-Display menu structure”, page 81)
and activate submenu “lI/0 Parameter”.

» Select the desired parameter and enter the default password “1234” using the “/”
(scrolls from O to 9) and/or “—” (moves the cursor to the right) buttons.

> Select the desired value using the “*” and/or “=” buttons and write it to the device with
“Save” (confirm 2x).
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START-UP AND CONFIGURATION 4

Fig. 63: Menu structure for parameter settings analog outputs / inputs

Limit low Limit low Limit low
0000.00 g Password 0000.00 mghr*
- - 00X N
lioiparalaol 111l Tiolparalaol 111! liolparalaol /i
lBack ] 1§ = | | | 1§ = JSave] [Back] 1 § = |
Limit high Limit high Limit high
o000 mgim? Password 000000 mgim?
e YUK -
Maintenance
AD1 Parameter _
e ——— %ﬂaﬂlﬂi! nusmmmu %ﬂmﬂm
Limit high R — Il 3 Em | 1 ] = [ Sawe] =l En
il s
e e
1 Measured value
£ W st il Lo
| Conctl ama
S
et used fiolparalaciiiz
%ﬁaﬂlfsm Back] 1 J = | Save]
[ 1 ] =]
Limit low Limit low Limit low
£000.00°C Password o0 *C
B - X0 >
-
s fapeclali Tolparalal 117 [
e [ 1 ] = | | 1§ = Jsave
T [
Limit high Limit high Limit high
fio/paralail1 0000.00°C Password T
EXI Nl N - - . -
liolparalail /il Tiolparalai/ 11l liolparalail /il
| 1 ] = | [ Back | | 1 ] =]
Limitlow | Limit low Limit low
£000.00 mbar Password 000k mbar
- B -
XAXX
e TP EHeI - e
10 Parameter Al Paramete AI2 Parameter ﬂ?’“ff'“ i ai/2/! i
[T — e yorgn [1 0 = Lsae [ 1 | — [ sove | Gocicl 1 | = soe|
u « = ﬁm \ R
bl s e Limit high Limit high Limit high
lio/param ﬁgﬁam g_ggmuz £000.00 mar Password Xoooxx mbar
ﬁ Il N Em| | | 1 | | JEne] | Il NN Em| - = XX -
%@am! Tiolparalai2il fiolparala/2/it
*: Cannot be used for FWE200DH
(must be set to “unlimited”) Limitlowy Lnit o Limitlow
0000.00 % Password oo %
- - _—
00K
Maintenance
rajai2i %ﬂam‘!i! raai2i
[ 1 ] = JSae] | | 1§ = JSav Nl K3 Em
Limit high Limit high Limit high
0000.00 % Password ooux %
- - KHHX — -
MErafaa'm!i! i 2 ﬁmmr
I—l L1 | [ 1 1 = [sawe] I EIED
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4.7.5
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Using SOPAS ET to modify display settings

To modify factory settings, connect SOPAS ET with “MCU” (see “Connection to the device
via USB line”, page 50), enter password level 1 and select the “Parameter settings/Display

settings” directory.

Fig. 64: SOPAS ET menu: MCU/Configuration/Display settings

Device Identification

MCU Selected variant  DUSTHUN

TER w Mounting Location |SICkK

Commeon Display Settings

Display language |English v Display Unit System

Overview Screen Settings

Bar 1 |Sensor 1 v|

Value | Value 1

Barz[Mcu v

Value | Value 1

Bar 3 |N0t Used v |

Value | Value 1

Bar 4 | Not Used v |

Value | Value 1

Bar 5 |N0t Used v |

Value | Value 1

Bar & | Mot Used v |

Value | Value 1

Bar 7 | Mot Used v |

Value | Value 1

Bar 8 | Mot Used v |

Value | Value 1

v| UseaOscaling []  Rangelow -100|  Range high
v| UseAOscaling []  Rangelow -100|  Range high
v| UseaOscaling []  Rangelow -100|  Range high
v| UseAOscaling []  Rangelow -100|  Range high
v| UseaOscaling []  Rangelow -100|  Range high
v| UseAOscaling []  Rangelow -100|  Range high
v| UseAOscaling [ |  Rangelow -100|  Range high
v| UseaOscaling []  Rangelow -100|  Range high

1000

1000

1000

1000

1000

1000

1000

1000

Measured Value Description

Dusthunter S
Value 1 = not used

Value 2 = Concentration a.c. (5L)

Value 3 = not used
Value 4 = not used
Value 5 = not used
Value 6 = not used

Value 7 = Scattered Light

Value 8 = not used

Calculated values (MCU)

Value 1 = Concentration s.c. dry O2 corr. (SL)

Value 2 = not used
value 3 = not used
Value 4 = not used
Value 5 = Temperature
Value 6 = Pressure
Value 7 = Moisture
Value 8 = Oxygen

Security settings
Authorized operator 1234 Idle time 30 | Minutes
Window Entry field Description
Common display set- | Display language Language version shown on the LC-Display
tings Display Unit System | Unit of measurement system used in displays
Overview Screen Set- |Bars 1t0 8 Sensor address for the first measured value bar in the graphic display
tings Meas. value Measured value index for the respective measured value bar

Use AO scaling

When activated, the measured value bar is scaled to the associated analog out-
put. If not activated, define the limit values separately

Range low

Range high

Values for separate scaling of the measured value bar independent of the ana-

log output

The measured value assignment is listed in the bottom field.
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MAINTENANCE 5

5 Maintenance
51 General information
51.1 Maintenance intervals

The plant operator must specify the maintenance intervals. The period depends on existing
operating parameters such as gas temperature and humidity, dust content and state, how
the plant is run and ambient conditions. Therefore only general recommendations can be
made here (basic maintenance).

During the practical function check for receiving the QAL 1 certification, the TUV deter-
mined a minimum maintenance interval of 3 months (extended maintenance).

The work performed by the operator has to be documented in a Maintenance Manual. The
following maintenance work is recommended:

Kind of mainte-

Work to be performed
nance

Visual inspection

Check/clean jets in inlet nozzles of the thermo cyclone

Basic maintenance | Check/clean the ejector

Check/clean the suction nozzle

Check/clean the intermediate nozzle

Check/clean the sample gas probe

Check /clean the extraction and return hoses

Extended mainte-

Check/clean the swirl chamber (in the thermo cyclone)
nance

Check/clean optical interfaces in the scattered light sensor DHSP200

Check/clean the filter element of the blower unit

51.2 Maintenance contract

Scheduled maintenance work can be carried out by the equipment operator. Only qualified
personnel according to Section 1 should be allowed to do the work. If requested, all mainte-
nance activities can also be performed by SICK Service or an authorized Service partner.
SICK offers cost-effective maintenance and repair contracts. SICK carries out all mainte-
nance and repair work within the framework of these agreements. Any repairs will be made
by specialists onsite whenever possible.

513 Auxiliary means required
e Water
e Cleaning cloths (lint-free)
e Optics cloth, cotton swabs
e Jaw wrench,SW 7, 8, 13 and 19
e Allen key, SW 7
e Silicone grease (for O-rings for e.g. inlet nozzle, mixing tube ejector and Teflon parts in

the measuring cell and intermediate nozzle above)
e Screwdriver with crosshead (middle size) and slot screwdriver (small).
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Setting “Maintenance” mode

Take the following steps to set the measuring system to “Maintenance” mode before start-
ing maintenance work.

» Connect the measuring system to the laptop/PC using the USB cable and start
SOPAS ET.

» Connect with the MCU (see “Connection to the device via USB line”, page 50).

» Enter the level 1 password (see “Password and user levels”, page 80)

> Set the measuring system to “Maintenance” mode: select “Sensor maintenance”)

Fig. 65: SOPAS ET menu: MCU/Maintenance/Maintenance mode

Device Identification

Sehec ] variant h w | Mounting Locaion |51

offfine Malntenance

Activate offine mantenance [+

° e “Maintenance” mode can also be set using the buttons on the LC-Display of the con-
1 trol unit (see “Menu structure”, page 81) or by connecting an external maintenance
switch to the terminals for Dig In2 (17, 18) in the control unit see “Connecting the
control unit”, page 38).

e An automatic functional check is carried out during "Maintenance".

e The value set for “Maintenance” is output on the analog output (see “Setting the
analog output parameters”, page 58). This is also applicable when a malfunction is
present (signaled on relay output).

e When “Maintenance” mode is only set using SOPAS ET, this state is reset after a volt-
age failure. The measuring system switches automatically to “Measurement” after
the operating voltage is switched on again.

Resume measuring operation after completing the work (deactivate the "Maintenance on/
off" checkbox in the "Maintenance / Operation" window and click "Set State").
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MAINTENANCE 5

5.2 Maintenance work

NOTE:

e During performance of maintenance work, it must be possible to switch the
power supply to the FWE200DH off using a power isolating switch/circuit
breaker in accordance with EN61010-1.

e After completion of the work or for test purposes, the power supply may only
be activated again by the personnel who carried out the work and complying
with the valid safety regulations.

© —=D

WARNING: Hazard through chemical compounds
A Acids or bases can be created when deposits are dissolved when cleaning gas-
carrying parts (hoses, nozzles etc.) with water.
» Take suitable protective measures and use suitable protection devices.
» Observe the relevant safety regulations as well as the safety notices (see
“Responsibility of user”, page 9) during all work.

5.2.1 Preparatory work

» Remove the sample gas probe and close off the assembly opening with a blind flange.

WARNING: Hazard through gas and hot parts
A Hot and/or aggressive gases can escape when removing and fitting the

sample gas probe as well as gas-carrying parts.

» Take suitable protective measures and use suitable protection devices.

» Observe the relevant safety regulations as well as the safety notices (see
“Responsibility of user”, page 9) during all work.

» Only remove or fit the sample gas probe on equipment with hazard poten-
tial (higher internal duct pressure, hot or aggressive gases) when the
equipment is at a standstill.

» Switch off the fuses for heating bands 1 and 2 in the control unit.
The blower unit is switched off when the average value of both heating temperatures is
below the warning limit of the nominal temperature (default: 160°C - 10K = 150°C), at
the latest for temperatures < 80°C.

» Switch the main switch in the control unit off and wait until hot parts have cooled down
sufficiently.

Fig. 66: Main switch and fuses in the control unit

1 2 3 4

Main switch
Fl circuit breaker
Fuse for heating band 1

Fuse for heating band 2
RCD (30mA) B3
24V and  Heateri Heater 2
Blower
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5 MAINTENANCE

5.2.2 Visual inspection

» Check all hose connections for firm seat and leak tightness.

» Check the flow using the differential pressure (must be selected as measured value for
display on the LC-Display see “SOPAS ET menu: MCU/Configuration/Display settings”,
page 84).

The value must be in the range 1 to 4 mbar when the blower is running.

If this is not the case:

» Check all gas-carrying parts for deposits and clean when necessary (see following
Section).

» Check the running noise of the blower (must be within the usual frequency spectrum);
increases in the noise level can indicate a blower failure.
> Put the measuring system out of operation (see “Putting the measuring system out of

operation”, page 96) and then check the blower unit.
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MAINTENANCE 5

5.2.3 Cleaning the inlet nozzles on the thermo cyclone

8016686,/ZBV6/V2-0/2016-10 | SICK
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» Loosen hose clip (1) and pull extraction hose (2) off the connection of adapter (3).
» Carefully loosen quick-release clamps (4) of the adapter and take the adapter off.
» Pull jet (5) out of the adapter and remove O-ring (6)

» Pull inlet nozzle (8) out of the thermo cyclone and remove O-rings (7).

+i The inlet nozzle may sit very tight.

» Clean the nozzles and O-rings with water.
Carefully remove solid deposits (when present) with suitable tools without damaging the
nozzles.
Fit new nozzles and/or O-rings when these are worn or damaged.

> Refit the O-rings and grease the two on the inlet nozzle with high-vacuum grease, insert
the nozzles, fit and fasten the adapter.

+ o Position the adapter centered on the inlet nozzle and tighten both quick-release
1 clamps at the same time.

» Push the extraction hose onto the adapter connection and fasten with a hose clip.
» Fit the sample gas probe.
» If switched off, switch the fuses for the heating bands on and start the FWE200DH.

I

Fig. 67: Inlet nozzles
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524 Cleaning the ejector

» Loosen hose clips (1) of return hose (2) and the hose to blower unit (3) on ejector (4)
and take the hoses off.

» Loosen quick-release clamps (5) on measuring cell (6) and take the ejector off.

» Press mixing tube (7) out of ejector housing (8).

» Clean the mixing tube, O-ring and ejector housing with water.
Check parts for wear or damage and replace with new parts when necessary.

» Reassemble the ejector in reverse sequence and fit on the measuring cell.

» Connect the hoses and secure with hose clips.

» Fit the sample gas probe.

» |If switched off, switch the fuses for the heating bands on and start the FWE200DH.

Fig. 68: Ejector
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5.2.5 Cleaning the suction nozzle
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Loosen quick-release clamps (1) on measuring cell (2) and take the ejector (3) off.
Push lever (4) that locks the measuring sensor down and swivel the measuring sensor
out to the left.

Press suction nozzle (5) downwards (e.g., with a light tap with the ball of the hand),
remove and clean it with water.

Grease the O-rings with silicone grease.

Fit and fasten the ejector.

Reassemble and lock the measuring sensor.

Fit the sample gas probe.

If switched off, switch the fuses for the heating bands on and start the FWE200DH.

Fig. 69: Cleaning the suction nozzle
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5.2.6 Cleaning the intermediate nozzle

» Pull the hose for differential pressure measurement of the connection (see “Cleaning
the suction nozzle”, page 91).

» Push the lever that locks the measuring sensor down and swivel the measuring sensor
out to the left.

» Pull sample gas cooler (1) out of hole (2)

» Loosen fastening nut (3), turn intermediate nozzle (4), take it out of holder (5) and clean
with water.

» Check O-ring (6) and replace when necessary.

> Grease the O-rings with silicone grease.

> Refit the intermediate nozzle, swivel the measuring sensor back in and lock.

» Fit the sample gas probe.

» |If switched off, switch the fuses for the heating bands on and start the FWE200DH.

Fig. 70: Cleaning the intermediate nozzle

5.2.7 Clean the sample gas probe, extraction and return hose

» Loosen the hose clips on both ends of the extraction and return hoses and pull the
hoses off.

» Clean the hoses and sample gas probe with water.
Replace worn or defective hoses with new ones (extraction hose Part No.
5313673, return hose Part No. 5328761).

» Connect the hoses and secure with hose clips.

> Fit the sample gas probe.

> If switched off, switch the fuses for the heating bands on and start the FWE200DH.
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5.2.8 Cleaning the swirl chamber
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» Loosen fastening locks (1) of cover (2) and fold cover down.

» Loosen fastening nuts (3) of cover (4) of swirl chamber (5) and take the cover with seal
(6) off.

» Clean the swirl chamber inside with water.
Carefully remove any deposits with suitable tools. Replace the swirl chamber with heavy
wear or damage with a new one (see Service Manual).

» Check the seal and baffle plate (7) and replace when necessary.

» Reassemble the thermo cyclone.

» Fit the sample gas probe.

» If switched off, switch the fuses for the heating bands on and start the FWE200DH.

Fig. 71: Cleaning the swirl chamber
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5.2.9 Cleaning optical interfaces

Clean the optical surfaces when deposits can be seen or before contamination reaches the
maximum allowable contamination (limit value 30% for warning, 40% for malfunction). The
current contamination value can be read out on the LC-Display or in SOPAS ET.

» Loosen fastening screws (1) for cover (2) of the measuring cell and take the cover off.
» Carefully clean glass surfaces (3) and apertures (4) with cotton swabs, and also clean
light trap (5) when necessary.

Fig. 72: Cleaning optical interfaces

+ ° Higher contamination values (above approx. 10%) which cannot be reduced even by
1 cleaning several times indicate wear of the optical surfaces. Values up to approx.
10% do not however have any influence on measuring behavior and precision.

» Check the seal for the cover and replace when necessary.
» Fit the sample gas probe.

> If switched off, switch the fuses for the heating bands on and start the FWE200DH.
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5.2.10 Checking / replacing the filter element of the blower unit

8016686,/ZBV6/V2-0/2016-10 | SICK
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Depending on the degree of contamination of the suctioned ambient air, the filter element
has to be checked for contamination in intervals determined by the operator. Replace the
filter element when:

- Severe contamination (deposits on the filter surface) is visible.
- The purge air volume is reduced considerably as compared to operation with a new filter.

Work to be performed

Fig. 73: Replacing the filter element
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@ Low-pressure monitor ® Quick-release lock
@ Filter housing ® Purge air hose
® Filter element @ Strap retainer

@ Filter housing cover

» Switch the blower off for a short time.
» Clean outside of filter housing (2).
» Loosen strap retainer (7) and clamp purge air hose (6) to a clean location.

| NOTICE:

) > Place the end of the hose in a safe place so that foreign objects cannot be
sucked in (this will cause irreparable damage to the blower), but do not close the
end of the hose! During this time, the purge air entering the purge air connection
pieces is unfiltered.

» Press snap locks (5) together and take off filter housing cover (4).
» Remove filter element (3) with twisting-pulling movements.
» Clean the inside of the filter housing and the filter housing cover with a cloth and brush.

] NOTICE:
L » For wet cleaning, use only a water-soaked cloth and then dry the parts well.

> Insert the new filter element with twisting-pressing movements.
Spare part :Filter element Micro-Topelement C11 100, Part No. 5306091

» Mount the filter housing cover, ensuring that it is aligned correctly with the housing, and
snap the snap locks into place.

» Reconnect the purge air hose on the filter outlet using the hose clamp.

» Switch the blower on again.
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5.3

926

Putting the measuring system out of operation

The FWE200DH should remain in operation during short equipment standstills. For longer
standstills (as from approx. 1 week), we recommend putting the FWE200DH out of opera-
tion.

NOTE:
Put the FWE200DH out of operation immediately should the blower unit fail.

L)

> Observe the relevant safety regulations as well as the safety notices in Section 1 dur-
ing all disassembly work.

» Take suitable protection measures against possible local hazards or hazards arising
from the equipment.

> Secure switches that should not be switched on again for safety reasons with signs
and safeguards to prevent unintentional switching.

2 WARNING: Hazard through gas and hot parts

Work to be performed

» Take the sample gas probe out of the gas duct.

WARNING: Hazard through gas and hot parts
A » Only remove the sample gas probe on equipment with hazard potential (hot or
aggressive gases, higher internal duct pressure) when the equipment is at a stand-
still.

» Close off the assembly opening with a blind flange.

» Loosen the hose connections on the sample gas probe.

» Switch the main switch off.

> After all hot parts have cooled down, remove the measuring and control unit and blower
unit, and store all components in a clean, dry location.

> Use suitable auxiliary means to protect the plug-in connectors against dirt and moisture.
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TROUBLESHOOTING AND ERROR HANDLING 6

6 Troubleshooting and Error Handling

6.1 General information

Warning messages are output when internal limits for individual device functions/compo-
nents are reached or exceeded which can then lead to erroneous measured values or an
imminent failure of the measuring system.

+ o Warning messages do not imply a malfunction of the measuring system. The current
1 measured value continues to be output on the analog output.
° See the Service Manual for a detailed description of messages and options for clear-
+]
ance.
6.1.1 Display of warning and malfunction messages

Warnings or device malfunctions are signaled by:

e Status relays (see “Connecting cables for digital, analog and status signals”, page 39).

e | C-Display of the measuring and control unit
“Maintenance request” or “Malfunction” displayed in the status line (see “General infor-
mation on use”, page 80). In addition, the respective LED goes on (“MAINTENANCE
REQUEST” for warnings, “FAILURE” for errors).
After pressing the button “Diag”,possible causes are shown as short information in the
menu “Diagnosis” after selecting the device (“DH SP200”, “FWE200DH”, “MCU").

Fig 74 Display on the LC-Display
I/Q Diagnosis
Errors ——-"
Wamings. _—
lilalstatus
[Back] § I |
Falre
Diagnosis Diagnosis
10 (MCU) Ermors - Display of current warn-
1) DH SP200 P! Warnings =< o———————1 - ing or malfunction
(&) FWEZ00DH
ISensor/status
[ § 1 JEnter] [Back] § 1 JEnter]
Diagnosis
Errors —
| Viamings _—
ISensord/status
[ 1 |
e In SOPAS ET

The “Diagnosis / Error messages/warnings” directory provides detailed information on
the current device state.
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6.1.2 Malfunctions
Symptom Possible cause Action
No display on e Main switch and/or fuses > Check voltage supply.
the LCD switched off > Check connection cable.
Main supply voltage missing > Exchange fuse.
Defective fuse » Contact SICK Service.
e Cable to LC-Display not connected
or damaged
e Defective subassemblies
Analog output | e Device set to “Maintenance” > Check device status.
on Live Zero mode » Measuring range selected too large.
e Device has function fault(s) > Contact SICK Service.
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TROUBLESHOOTING AND ERROR HANDLING 6

6.2 Warning and error messages in SOPAS ET

To display, connect the measuring system to SOPAS ET and start the device file
“DH SP200”; FWE200DH” or “MCU”".

Move the mouse to the respective message to display more details on the significance of
individual messages in a separate window. Click on the display to view a short description
of possible causes and clearance for certain messages as “Context help”.

Select “Actual” or “Saved” in the “Error selection” or “Warnings selection” window to view
current or previous warning and malfunction messages recorded in error memory.

6.2.1 Measuring sensor

Fig. 75: SOPAS ET menu: SP200/Diagnosis/Error messages - Warnings

Device identification

m
7]

a

Errors

‘J EEPROM

‘= Contamination

‘2 Zero point

Reset of saved errors

2 Version Factory settings

D Power supply (24V) < 18V

Error selection @ | Actual

CRC sum parameter
Thresheld value
Owverflow measured value

Laser current to high

¢ ¢ @ ¢ 4

Power supply (24v) = 30V

(J Version Parameter (2 CRC sum factory settings
2 Span test (2 Moanitor signal

‘2 Motor current

Warnings

(2 Reference value

(2 Laser current to high

Reset of saved warnings

Selection Warnings :

2 Contamination 2 Contamination invalid 3 Default factory parameter

2 Power supply (24V) tolow 3 Power supply (24V) to high

Malfunctions listed below can probably be cleared onsite.

Message

Description

Possible cause

Action

Contamination

Received light intensity is
lower than the allowed limit
(see “Technical Data”,
page 104)

. Deposits on the optical
interfaces
« Unclean purge air

v

Clean optical surfaces ( see “Cleaning opti-

cal interfaces”, page 94).

» Check purge air filter (see “Checking /
replacing the filter element of the blower
unit”, page 95)

» Contact SICK Service.

Deviation from setpoint
value > +2%.

Sudden change of measuring
conditions during control
value determination

v

Repeat the function check.
» Contact SICK Service.
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6 TROUBLESHOOTING AND ERROR HANDLING

6.2.2 Measuring system

Fig. 76: SOPAS ET menu: FWE200DH/Diagnosis/Error messages - Warnings

Error
Error selection :
) EEPROM 2 CRC sum parameter ) Version parameter

EC Sens not connected 2 Blower unit not connected

Heating up time > 1hour (3 Limit pressure monitoring () Ball valve not open

COvervoltage Heater 1 O Overvoltage Heater2 (O Power supply (24v) < 18V O Power supply (24v) > 30V

L=
Q
(J Overvoltage Blower unit () Undervoltage Blower unit () Blower unit
9
J Plausibility T Gas2

L=

Out of control T Gas2

Reset of saved errors

Warnings
Selection Warnings :
Default values Testmode activ
24V Voltage < 19V 24V Voltage = 29V J Limit pGas 2 Ball valve not dosed

CB2 circuit breaker heater1 CB3 circuit breaker heater2 €3 CB4drcuitbreaker O Filter watch

T max heater1 T max heater2

Plausibility Temp. Heater2

e ¢ ¢ ¢ Qo C

Plausibility p Gas Plausibility Temp. Case

=)

2

o

2

(2 Plausibility Temp. Heater 1
L=

2 Control range T Gas2

2 Simulation

Reset of saved warnings

Malfunctions listed below can probably be cleared onsite.

Warning messages

Message Description/possible cause Action

v

Default value set Measuring system set to delivery Set the parameters of the measuring system according to
parameters the requirements.

Test operation activated | Automatic heating control and
blower control are deactivated.

v

Set the system to Measuring Mode.

CB2 fuse, heater 1 Limit value is exceeded. » Clean gas paths (see “Maintenance work”, page 87).

CB3 fuse, heater 2 » Check/correct configuration (see “Define limit value for
the flow rate”, page 55).

» Contact SICK Service.
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6

Malfunction messages

Message

Description/possible cause

Action

Blower unit not
connected

Blower unit is not connected or not
correctly connected (see “Connecting the
blower unit and supply voltage”,

page 42).

Check and correct connection.
Contact SICK Service.

v

v

Heating up phase
> 1 hour

Nominal value of sample gas tempera-
ture is not reached (sample gas tempera-
ture is too high in relation to gas humidity
and gas temperature).

Reduce the nominal value of the sample gas tempera-
ture.
Check application conditions

v

v

Limit value pressure
monitoring

Limit value underflown.

» Clean gas paths (see “Maintenance work”, page 87).

» Check/correct parameter settings(see “Define limit
value for the flow rate”, page 55).

» Contact SICK Service.
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6.2.3 Control unit
Fig. 77: SOPAS ET menu: MCU/Diagnosis/ Error messages - Warnings

Device Identification
vICL Selected variant F W Mounting Location

System Status MCU

2 Operation 2 Malfunction - Maintenance Reguest 2 Maintenance 2 Function Check

Configuration Errors
(O AD configuration O Al configuration 2 DO configuration 2 DI configuration
O Sensor configuration O Interface Module 2 MMC/SD card O Application selection
O "Limit and status" not possible 0 Pressure transmitter type not supported (2 Error current and LZ overlaps (0 Option emergency air not possible

Errors
(2 EEPROM 2 1f0range error 2 I2C module
(3 Firmware CRC (2 AIMAMUR 2 Power supply 5V
D Power supply 12V 2 Power supply(24V) <21V 2 Power supply(24V) =30V
(2 Transducer temperature too high - emergency air activated 2 Key module not available 2 Key module too old
(2 Failure from device on DI3 2 Failure from device on DI4 2 Loss of purge air

Warnings
O Factory settings 2 Mo sensor found (2 Testmode enabled
2 Interfacemodule Inactive 2 RTC 2 12C module
2 Power supply(24V) <22V 2 Power supply(24V) =29V 2 Flash memory
(2 Warning from device on DI3 2 Warning from device on DI4
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TROUBLESHOOTING AND ERROR HANDLING 6

Malfunctions listed below can probably be cleared onsite.

Warning messages

Message

Description

Possible cause

Action

No sensor found

Measuring sensor and/or system
control has not been recognized

. Communication problems

on RS485 line

. Supply voltage problems

Check system settings.
Check connection cable.
Check voltage supply.
Contact SICK Service.

v Vv v v

Testmode enabled

MCU in “Test” mode.

» Deactivate “System Test” mode
(“Maintenance” directory)

Interface module
inactive

Interface module not configured

» Configure the interface module
(see “Setting the Ethernet module
parameters”, page 78).

Malfunction messages

Message

Description

Action

1/0 range exceeded/

The analog output/input current

Measured value above set

» Check input/output range values

underflown range is outside the specified range with multimeter.
range. . Configuration error » Contact SICK Service.
. Load does not match spec-
ification
Configuration error
Message Description Possible cause Action

AO configuration

Number of available and

configured analog outputs not

identical.

. AO not configured
. Connection error
« Module failure

» Check configuration (see “Setting
the analog output parameters”,
page 58).

» Contact SICK Service.

Al configuration

Number of available and
configured analog inputs not
identical.

. Al not configured
. Connection error
. Module failure

» Check configuration (see “Setting
the analog input parameters”,
page 60).

» Contact SICK Service.

DO configuration

DI configuration

Not relevant for FWE200DH

Sensor configuration

Number of available
sensors does not match the

number of sensors connected.

. Sensor failure
. Communication problems

on RS485 line

» Check measuring sensor/system
control.

» Check connection cable.

» Contact SICK Service.

Interface Module

No communication via Interface

module

. Module not configured
. Connection error
. Module failure

» Check configuration (see “Setting
the Ethernet module parame-
ters”, page 78).

» Contact SICK Service.
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7 Specifications
7.1 Technical Data
Measuring Parameters
Measured variable Scattered light intensity
Dust concentration output in mg/m? after gravimetric comparison measurement
Measuring range (freely Smallestrange:  0..5mg/m?
adjustable) Largest range: 200 mg/m? higher on request, in-between freely configurable
Measuring precision +2% of upper measuring range value
Reaction time 0.1...600s; Freely selectable

Application Data

Gas temperature in the duct

Max. 120 °C for PVDF probes
Max. 220 °C for Hastelloy probes (higher on request)

Gas temperature in the
measuring cell

Adjustable (max. 160°C)

Internal duct pressure

+20hPa

Gas wetness

Max. 10 g water per m* (weight share 1%) as fluid share without water vapor (higher on request)

Gas velocity

5...30 m/s (others on request)

Ambient temperature

-20...+50°C
-20...+45°C

Otherwise enclosure is required
Intake temperature for purge air
Extended ranges on request

Function Check

Automatic self-test

Linearity, drift, aging, contamination
Contamination limit values: From 30% for warning; from 40% for malfunction

Manual linearity check

Using a reference filter (test equipment for linearity test)

Displays

LC-Display on control cabinet | Displays measured values and system states

Output Signals

Analog outputs 3 outputs 0/2/4 ... 22 mA, max. load 750 Q; electrically isolated;

Relay outputs 5 potential-free outputs (changeover contacts) for status signals; contactload 48V, 1 A;
Others on request

Input signals

Analog inputs 6 inputs 0 ... 20 mA (standard, without electrical isolation); precision + 0.1 mA

Digital inputs 8 inputs for connecting potential-free contacts (see “Connecting cables for digital, analog and

status signals”, page 39)

Communication Interfaces

USB 1.1

For measured value inquiries and software updates per PC/laptop using the operating program

RS485

For connecting the remote unit option

Interface module

For communication with higher-level control systems, Modbus TCP as standard
Alternately Profibus DP, Ethernet

Power Supply

Voltage supply

115/230VAC, 50 / 60Hz

Power consumption

Typ. 0.8 ... 1 kW, max. 1.7 kW (standard version without optional heated extraction hose)

Dimensions (W x H x D), Weight

Measuring and control unit

approx. 820 x 730 x 300 mm; approx. 65 kg

Sample gas probe Length 730 mm (NL 600 mm); 1330 mm (NL 1200 mm); max. 15 kg
Blower unit 550 mm x 550 mm x 258 mm; with weatherproof cover 605 mm x 550 mm x 350 mm;
approx. 16 kg
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Miscellaneous
Protection class IP 54 (electronic housing IP 65)
Laser Laser class 1 in operating state, laser class 2 in open state;
power <1 mW; White light, wavelength between 640 nm and 660 nm
Blower feed amount approx. 15 ... 20 m3/h (standard state)
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106

Compliances

The technical version of this device complies with the following EU directives and EN stan-
dards:

EC Directive: LVD (Low Voltage Directive)
EC Directive: EMC (Electromagnetic Compatibility)

Applied EN standards:

EN 61010-1, Safety requirements for electrical equipment for measurement, control
and laboratory use

EN 61326, Electrical equipment for measurement technology, control technology and
laboratory use - EMC requirements

EN 141841, Emissions from stationary sources

Electrical protection

Insulation: Protection class 1 according to EN 61010-1.

e Insulation coordination: Measuring category Il in accordance with EN61010-1.

Contamination: The device operates safely in an environment up to contamination level
2 according to EN 61010-1 (usual, non-conductive contamination and temporary con-
ductivity by occasional moisture condensation).

Electrical power: The wiring system to the power source of the system must be installed
and fused according to the relevant regulations.

Approvals

The measuring system is performance-tested according to EN 15267.
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7.2 Dimensions, Part Nos.

All dimensions in mm.

721 Sample gas probe
Fig. 78: Sample gas probe

»
s 3
(S
Nominal length NL
NL= 600, 1200 DN=14,18,23
Designation Part No
Sample gas probe NL 600 PVDF 2074811
Sample gas probe NL1200 PVDF 2075029
Sample gas probe NL 600 Hastelloy 2075038
Sample gas probe NL1200 Hastelloy 2075039
7.2.2 Flange with tube

Fig. 79: Flange with tube

E

Flange DIN 2631 ND6, NW 125

G
A
<
>
N~
o
3
&
g (152)
200
Designation Material Part No
Flange with tube D139ST200 St37 7047616
Flange with tube D139SS200 1.4571 7047641
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7.2.3

724

108

Measuring and control unit

Fig. 80: Measuring and control unit

i 813 _—
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Designation Part No
Measuring and control unit FWE200DH-NNJ 1066190
Measuring and control unit FWE200DH-NNE 1068441
Measuring and control unit FWE200DH-NNP 1069950
Measuring and control unit FWE200DH-BNJ 1068461
Measuring and control unit FWE200DH-BNE 1069591
Measuring and control unit FWE200DH-BNP 1069592
Measuring and control unit FWE200DH-NHJ 1069593
Measuring and control unit FWE200DH-NHE 1069594
Measuring and control unit FWE200DH-NHP 1069595
Measuring and control unit FWE200DH-BHJ 1069596
Measuring and control unit FWE200DH-BHE 1069597
Measuring and control unit FWE200DH-BHP 1069598
Type code: see “Type code”, page 21
Blower unit

Blower unit
Designation Part No
Blower unit with blower 2BH1100, filter, purge air hose length 10 m 1067951

OPERATING INSTRUCTIONS | FWE200DH

8016686/ZBV6/V2-0/2016-10 | SICK
Subject to change without notice



SPECIFICATIONS 7

7.3 Options
731 Remote unit
Fig. 81: Remote unit
210
160 120
Yoo
A
3 8 8
A
Designation Part No
Remote unit 2075567
Remote unit with integrated wide-range power pack 2075568
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7.3.2

110

Frame

Fig. 82: Frame

(Flange with tube)

(Measuring and control
unit)

(Blower unit)

Designation

Part No

Frame

7047617
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7.3.3 Weatherproof cover for blower unit

Fig. 83: Weatherproof cover for blower unit

255 (10.04)
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605 (23.82)
Y
Designation Part No
Weatherproof cover for purge air unit 5306108
7.3.4 Measuring system
Designation Part No
Backpurge unit option 2073682
Cover at the bottom 2074595
Option, heated extraction hose, length 4 m (3 m heated) 2075575
7.3.5 Interface module
Designation Part No
Interface module, Profibus module DP VO 2040961
Interface module, Ethernet type 1 2040965
7.3.6 Device check accessories
Designation Part No
Test equipment for linearity test FWE200DH 2072204
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7.4 Consumable parts for 2-years operation
74.1 Measuring sensor
Designation Number Part No
Optics cloth 4 4003353
7.4.2 Blower unit
Designation Number Part No
Filter element, Europiclon 3000 I/min 4 5306090
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ANNEX 8

8 Annex

8.1 Standard settings FWE200DH
The protocols for parameter settings when delivered (factory settings, see “Factory set-
tings”, page 53) are part of the system documentation delivered with the measuring system
and are therefore not described separately in these Operating Instructions.
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